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WATERS OF WESTERN INDIA. 

Part V. — Sind. 
(By a Member of the Society.) 

The first and most important point as regards the higher 
vertebrates is that Sind is only a sub-tropical country, and the 
aquatic birds, in particular, belong largely to the PalsBarctio 
fauna. 

Secondly, we have not here a great river receiving affluents, but 
one which discharges distributaries, so that spawning fish pushing 
up stream do not Kere leave the Indus, but come to it. 

Thirdly, we have to deal with a rainfall so small and uncertain that 
it is a negligeable quantity. Some researches in which the present 
writer was concerned went far to support a theory conceived by the 
chief of Indian meteorologists, viz,f that Upper Sind receives no rain 
from the sea, but only gets its own evaporation partly returned in 
occasional showers. It is certain that the rainfall has greatly 
diminished since powerful and settled governments took the bridling 
of the Indus in hand, and prevented it from forming annually a 
shallow sea, with vast evaporation. My own opinion is that the 
ancient river will one day re-assert its sway, and that one of the most 
fearful catastrophes ever felt by any country will leave what we 
1 
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now call Upper Sind a desert, and make Sibi, or some place 
thereabouts, the freshwater port of Central Asia. 

But up to the present the biped has the best of it, though the 
tension and vicissitudes of the struggle can only be appreciated by 
those who have been in it. On this head I need only sum up. by 
saying that the Indus, ia Upper Sind, flows down a channel in the 
centre of a ridge, which ridge itself runs down the left, or eastern 
side of a wide shallow trough, and is continually trying, like all 
waters flowing at an angle to the Equator in the northern hemisphere, 
to shift its channel to the right or western side. On the eastern 
side the pressure is less ; and the area below river level, population 
and cultivation are far inferior. But even here much land is lower 
than the flood level, and accordingly we have in Upper Sind two 
unequal populations dependent for their daily bread on getting 
a certain, amount of Indus water, and for bare existence as terrestrial 
beings on keeping out the surplus. 

There are analogous cases in Holland, still more in Egypt and 
Lombardy; but these are small areas in comparison, and moreover 
are much more thickly-populated, so that they have stronger means 
of resistance to the powers of the waters. If the tremendous energy 
of the ^^ pax Britannica ^' is allowed to hold head against the Indus 
for a few more centuries, it may accumulate a population as numer- 
ous, and as well able to fight the river as those who dwell by the 
Nile or the Po. 

In the meanwhile a single campaign interrupting the engineers 
might at any time bring about the cataclysm. It is perhaps per- 
missible to conclude this sketch by observing that although the 
Sindi cultivator is very far below the Dutch peasant in every respect, 
he has no cause to envy the wretched labourers of Northern Italy, 
and still less so as regards the fellaheen of Egypt servi servorum. 

Of all agricultural classes in this presidency, the Sindi cultivators 
are the best fed and most independent. They get meat, most of 
them, once or more a week, plenty of good fish, which concerns our 
subject, and dairy produce. If they don't like one landlord, as land is 
more abundant than hands, they can choose another at their plea- 
sure ; their stature and bearing show all this, in Upper Sind at least. 
The human animal, at any rate, can thrive in the plain of the Indus* 
and if its climate is to strangers simply infernal, the natives are 
used to it, and know no better. In dealing with any other country 
these details would be irrelevant; but in Sind all animals, and 
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especially man, live upon the Indus, and are justly termed aquatics 
from the Commissioner and the General down to the last Bhang 
and Mohana. 

The Indus, as abovementioned, has in Sind no affluents but distribu- 
taries. Near the coast these become mouths, things common enough 
with great rivers. But higher up they are canals under human 
control, or "lets," that is natural and uncontrolled overflows. 
Those hollows, in which, after the subsidence of the snow-fed inun- 
dation, water still remains, are called "Dhands'' (arms) and 
'' Kolabs" (deep waters), and all of these swarm with life. 

The highest aquatic mammal after Homey sapiens, is the Otter 
(Lutra nair). It is rather a puzzle with the otters that the same spe- 
cies seems to vary greatly in size with locality. The otter of Sind is 
nearly as big again as that of our peninsular provinces, but no larger 
than in Bengal or Malabar. But the same occurs in Europe. I once 
had an admittedly large specimen weighed on a particular river in 
Ireland, and it turned the scale at 161b3. avoirdupois. But weights 
exceeding 201bs are common in the British Isles> and you may see 
261bs. and 281bs. recorded in the Field often enough. The lesson 
is that the genus Lutra and its species are subject to great local 
variation in this respect. 

The next aquatic mammal is a very strange one, the Indus Porpoise, 
or *^ Bullan^^ {Platanista gangetica), I prefer to treat this remark- 
able animal as identical with the Gangetic species, because all I have 
to say will apply to either, and the specific distinction is very doubt- 
ful, consisting chiefly in the superior size of the few specimens 
obtained from the Indus. It is very difficult of capture, as are all 
the freshwater cetacea, and I myself exhausted money and influence 
in vain in the effort to obtain a specimen. A native chief is said to 
have been more fortunate, and to have applied his captive to a most 
extraordinary use. 

The "Bullan*^ resembles the ordinary mammalian dolphins proper 
(not the fish wrongly so called) in general outline, having a fusiform 
body and long pointed snout, with teeth in both jaws. It differs 
from them in having little or no back fin, and from the common 
porpoise of Europe, and the Steno and Neomeris of our seas in 
having ( s^s already mentioned ) a long rostrum or beak-like snout. The 
same difference (with minor ones) distinguishes it from the nearest 
other freshwater cetacea ; (Orcellafluviatilis of the Irrawady) and 
on the whole its^ nearest living relatives are supposed to be the JETjf- 
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peroodouy a large whale of the North Atlantic, and Inia, a porpoise or 
dolphin of similar habits which is found in the great rivers of South 
America. 

When we know more of those of China, it seems not unlikely that 
we may find something of the sort there. 

It is by no means evenly distributed; indeed, nothing is on the 
Indus. Where there are towns, their rubbish and sewage probably 
attract fish; at any rate these and the '* Bullans^* are most common 
in such places. The water-fowl, on the other hand, are most common 
on undisturbed reaches, and the crocodilia are very locally distributed, 
whereof more anon. Some parts of the great river seem absolutely 
desert in every way. 

Amongst aquatic birds the great Sarus Crane, essentially a tropical 
form, is rare. The White Siberian Crane {Orus leucogeranus) is 
recorded, in my opinion, very doubtfully, as a rare straggler from 
the north. The Grey Crane {Orus cinerea) is common enough in 
winter, but the Demoiselle Crane rare. We have here all the 
southern plovers, and the Chettusias are abundant, and the European 
Lapwing occurs pretty frequently. Esacus recurvirostris is said to 
be known as the " Chota Taldr^* or ''small sort of Houbara'' {Otis 
macqueeni)^ but this is probably the result of a confusion between it 
and (Edicnemus crepitans, the Lesser Stone Plover or BastardFlorican, 
which certainly does bear that name, and deserves it by its habits, 
which the former bird does not. Two swallow plovers, Olareola 
orientalis and torquata, breed here, and G. Zacifea occurs in consider- 
able numbers, and may breed. Squatarola helvetica^ the Grey 
Plover proper, is abundant in places in the cold weather, chiefly on 
the sea shore, and so on throughout their tribe. We have all 
the black-and-white marine plovers, and probably most of them 
breed. 

Of the Raptores (which might fairly have claimed precedence), we 
have the White-tailed Sea-eagle, or Erne (Halioetus alhicilla), the 
Grey-backed Sea Eagle, as on the Konkan coast (this latter breeds 
near Sakkar), and the Ring-tailed Sea Eagle, also breeding. This 
last bird has one old-established eyrie in a sacred pipal tree near 
Bori Bunder Railway station, where the birds do not seem to care 
twopence for the continual throng of men and noise and steam of 
the engines. The Osprey is common, and said to breed. Spilornis 
cheela is reported, bub I have not seen it, and the Peregrine Falcon 
hunts ducks so constantly that it may almost be called a bird of the 
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waters. In Sind, at any rate, its haunt is always near water. 
Circaetus gallicus is reported ; I have not seen it. 

The Harriers abound, especially the Marsh Harrier. This, a large 
Buzzard, and the Dwarf Eagle frequent marshy ground and the 
edge of water. Mr. Hume has recorded his Milvus major and the 
Grey Kite (Elanus coeruleus), occurs on the Indus; the Brahminy 
Kite is pretty common, and breeds, and so does the Fish Owl 
(Ketupa ceylonensis). The aquatic raptores, it will be observed, 
retain a strong tropical element, though, on the whole, the Palaearctic 
forms slightly predominate, and are by far the most noticeable. 

Of Kingfishers we have one northern species, the European King- 
fi.8her, Alcedo ispida^ said to breed ; and one tropical, Alcedo benga' 
lensisy which it is said does not. Halcyon smyrnensis and Ceryle 
rudis, both of which breed in Sind, are sub-tropical forms extending 
from the Mediterranean to the Equator. I knew a kingfisher to 
breed in a suspended grass-woven nest, probably originally the work 
of a Ploceus or allied bird, in the bank of a canal near Shikarpur. 
I supposed the bird to be A. bengalensifi, but it was probably A. 
ispida. We have here none of the Malayan forms like Ceyx, or 
even Pelargopsis. 

Amongst Storks, Sind possesses the great Adjutant, the Jabiru 
( Mycteria australis), the true Black Stork, more frequent here than 
in our former provinces, but only a winter visitor; the Black White- 
necked Stork, a resident, and the European Stork, abundant in the 
cold weather only. The Grey and Grass (Purple) Herons abound, 
with several species of White Egrets and Dwarf Herons, Night 
Herons, and Paddy-birds innumerable. Nearly all breed here* 
The European bittern is not very rare in the cold weather; and of 
dwarf bitterns, Ardetta JlavicolUsy cinnamomea, sinensis and mmuta 
occur, and probably all breed. The first and last certainly do. 

The Spoon-bill is common in the cold weather. I do not think 
it breeds here ; but the Pelican Ibis, Shell Ibis, White, Black, and 
Glossy Ibises all do, especially in the marshes and islands of what 
is called the Eastern Narra, now the uppermost branch of the Indus 
on its left bank, draining off" towards the Great Desert, east of the 
Ghar Hills. 

In Sind, the Snipes and their allies are all of northern types, 
with one exception, the Painted Snipe, which breeds here. The 
Woodcock is not recorded from Sind. Of the Parrinae we have the 
Water-Pheasant (Hydrophasianus chirurgus)^ which is resident, but 
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not the more tropical Bronze- winged Jacana. Amongst GallinuUnas 
the Purple and Bald Coots are abundant, the latter especially occur- 
ring locally in flocks of many hundred birds. The Watercock 
{Oallicrex)^ unknown in our Peninsular provinces, is found here. I 
do not know whether it breeds, but this is likely. The Waterhen 
and Crakes are numerous, but not peculiar, except Porzana minuta, 
an outlier from the Upper Asian region. 

Passing on to the swimming birds proper, the sub-tropical charac- 
ter of the Avifauna becomes still more marked. Swans, probably 
Cygnus olor^ have been seen and shot. The Flamingo is common, going 
somewhere north to breed in June^ and returnicg in September. 
The Grey Lag Goose is locally abundant in winter^ and the Barred- 
headed Goose, Anser indicus, not much less so; and Anser atbifrons^ 
a decidedly Palaearctic bird, occurs. The tropical Black-backed 
Goose is only found as a straggler. The Small Whistling Teal, 
however, abounds and breeds, and is commonly kuown by the 
quaint name of " Inundation Duck,^^ as if it were a distinction 
amongst ducks to thrive upon inundations. I doubt whether the 
larger and less common Great Whistling Teal^ Dendrocygna fulva, 
breeds here. The Brahminy Duck or Ruddy Sheldrake is common 
enough, but not resident; the true Sheldrake, a sub -arctic bird, is 
an uncommon cold- weather visitor. It has, I think, no breeding' 
places in any climate warmer than that of England. 

The first and most important true duck is the typical and essen- 
tially northern Mallard, which abounds in the cold weather. With 
it come the Shoveller, Gad wall. Pintail, and Widgeon,' the Eed-headed, 
Red-crested, White-eyed, and Tufted Pochards, all in great num- 
bers. The sub-tropical Marbled Teal, rare in Gujarat and unknown 
almost in the rest of this Presidency, is a common cold weather 
visitor here. Its nearest relatives are not the teals, but the gadwalls. 

The Spot-billed Duck is a resident, the Golden Eye and Scaup 
are rare cold weather visitors, so are the Red-breasted Merganser, 
the Goosander, and the Smew. The Tropic birds and a Gannet 
(our old friend Sula cyanops) occur on the coast, but cannot be said 
to frequent it. 

The White Pelicans, more or less, are cold weather visitors, and 
the Grey Pelican is a resident, all occurring in considerable num- 
bers (allowing for the great size and voracity of these birds). 

They are tamed, or rather confined, by the fishermen of the 
Indus^ who eat them and make oil of their fat. 
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The European, Chinese, and Little Cormorants abound, and all 
three are said to breed in Sind. As regards the first-named, this 
seenas to require further examination. 

The Snake Bird undoubtedly abounds and breeds here. 

Of true Teals, the Grey and Garganey ('* blue-winged^') Teal are 
common in winter, and the Siberian Querquedula formosa (or gloci- 
tans) has been obtained. 

The essentially tropical Cotton Teal (which is not a teal at all, but 
a dwarf goose) does not, I think, occur in Sind. I have one report 
of the Bengali Pink-headed Duck occurring as a straggler, but it 
cannot yet be called a recorded species. 

The universal Dabchick is common, and the Crested and Black- 
necked Gnlls occur, the latter especially near the mouths of the Indus. 

Of Seafowl proper we have one, Petrel, Oceanites oceanica, and 
a shear water, Puffinus persicus. The gulls and terns are abundant, 
much more so than in the Konkan region, and, as might be expected, 
show a strong northern element. The strange Skimmer (Rhyn- 
chops) is locally abundant on the Indus. 

Reptiles. 

Amongst the Chelonia, or tortoises and turtles, Sind offers nothing 

new worth noticing in such a paper as this, except that (as might 

be expected) the aquatic species are more developed in the Indus 

than they commonly are in the lesser fresh waters hitherto noticed. 

In suitable places, and especially near such large towns as Sakkar, 

where food is abundant, they reach dimensions at which an alderman 

need not sneeze. Of tortoises there are two species of Pangshura^ 

with 5 claws on the fore feet and 4 behind, P ientoria and 

smithii. Neither reaches a foot long, as hitherto observed. Of 

Batagur there are three species — Dhongoha, Basha, Thargi — all with 

the same unguiculation, but approaching or reaching 2 feet in 

length, a great size for an aquatic tortoise. 

Of turtles we have the small Emydla granosa^ seldom attaining to 
a foot in length, Tricniyx gangeticus and Gkitra indica, of which 
the last-named attains three feet long, and the former two, and 
probably both measurements are often much exceeded. The 
marine turtles of Sind are Chelonia virgata, the Indian Green Turtle, 
and Cawana olivacea, and enough has been said of them before. 

In the next group, however, we come on an important novelty. 
Crocodilus porosus does not seem to have been identified here. C 
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palustris is locally abundant, and I need waste no words on the oft- , 
told tale of its ugly sanctuary and disgusting rites near Karachi. But 
we find here a new reptile quite out of place in this half-western land. 
This is the Gavial, or Gharyal, or fishing crocodile ( Oavialis gauge- 
ticus), characterized by its dentition and long snout, resembling to 
some extent those of the garfishes, and particularly suited to the 
capture of fish, and certain modifications of the nostrils, enabling it 
to remain for a very long time under water. It is, moreover, much 
less active on the shore than, the broad-snouted crocodiles proper, and 
is seldom accused of the murder of terrestrial mammals in the shal- 
lows, or on the beach. This curious creature has its head-quarters 
in the great rivers which debouch into the head of the Bay of 
Bengal ; and one allied genus ( Tomistoma or Rhynchosuchua) 
extends at least as far east as Borneo. It has no representative in 
the New World, whose alligators indeed show a form rather less 
purely aquatic than that of our crocodiles proper, the limbs 
being less fin-like. Only one Old World alligator has been re- 
ported, a rare Chinese species. Three species of Monitors (Varanua 
and Psammosaurus) are found, often in considerable numbers, 
especially the common ^^Ghorpur^^ [Sindice, Goh), which used to 
trouble me much in Shikarpur by invading a poultry-yard carefully 
fenced against all other intruders. Smooth mud walls, hard as 
stone, defied rats and snakes, while cats and raptorial birds were 
excluded by a strong net covering the whole enclosure. But the 
*'Gohs" climbed the wall, worked through the net, and played Old 
Harry with eggs and young birds. One comfort was that they were 
not able do much in the gymnastic way when gorged ; and usually 
paid for the night^s meal by the penalty of "infan^ thief ^^ in the 
morning. I have not myself had occasion to note anything 
particular about the freshwater snakes of Sind, and the Amphibia 
(which in common parlance we class with reptiles) present no 
peculiarity worth noticing here. Mr. Murray notices no special 
genera of either, and only a few new species, a sea-snake, a toad 
and a frog. 

The Fishes, too, belong mostly to genera and species already 
noticed, but there are some points about their distribution and 
habits worthy of attention. 

The typical Mahseer, Barbus tor, which perhaps does not occur 
in any other west-flowing waters of this Presidency, is certainly 
an inhabitant of the Indus, although, within our boundary, that 
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river does not afford the alternation of rocky rapids and deep reaches ; 
wherein the Barrajute and its other favourite streams abound. 

The small but sporting "Mahseer/^ which is found in the hill 
streams of the western border, is probably not specifically identical. 
Indeed, I have reason to suspect that there are several species, but I 
have not fished those waters myself, nor have I any specimens 
to go on. I do not think that any Oreinus (mountaiu barbel) has 
yet been identified in Sind. But a careful and keen-eyed observer, 
who unfortunately was not an ichthyologist, reported ^* an unmistak- 
able trout ^' to me, as occurring in a stream on the east slope of the 
Kirthar Range, above the Mehar and Larkhana country. It seems 
probable that these may have been Oreini of the type known further 
north as " Himalayan trout.'' 

Without specimens before him, no testimony yet available will 
]Qsti^y a naturalist in accepting an Indian species of Salmo, 

Amongst the Labeos we find again an old acquaintance, Laheo 
rohita, which we parted with in the great east-flowing rivers of 
the Deccan plateau. 

Here it is abundant, under the name of " Dumbro," and ranks 
in the fish-trade of Sind second only to the '^ Palla,'' whereof more 
anon. In towns remote from the Indus it is the principal fresh fish. 
The ^^ Palla,'' like all ClupeidaB, dies shortly after capture, and rots 
soon after death ; and here it is confined to the main stream. 

The '^ Dumbro," on the other hand, bears confinement in water 
well ; and, even when dead, stands some time and transport. 

One of the chief ^' Dumbro '^ fisheries is at the head works of the 
Eastern Narra Canal, were what is called a "regulating bridge'' (i.e. 
a bridge whose arches are sluices of a rough sort) forms a fall. I have 
already pointed out that the Indus, in Sind, has distributaries 
instead of tributaries (with the unimportant exception of what little 
water from the western Border hills may occasionally find its way 
in by the Ai'al). 

A consequence of this is that when the annual inundation sets all 
large breeding fish on the run, their course up stream is towards the 
main river, not from it, as in waters turned right-side up, and so 
the "Dambros" run up the Narra from their winter quarters ia 
many a marsh and " kolab.'* 

At these head works they find the fall, and what is worse, a lot of 
nets hung before it in rectangular timber frames, and as they leap at 
the obstacle they fall back into the nets. 
2 
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The fishermen, on taking them ont, thread them hy the eyes, 
with a huge iron needle, on a line whereof the end is made fast to a 
stake in the water; and, having so bestowed the morning's take, belay 
the needle-end of the lino to another stake, and wait for their cus- 
tomers, who know well when and where to come. I have often 
seen 5 or 6 dozen of Dumbro, averaging well over a stone weight, 
many over 20 lbs., on such a line, and the first impulse of any 
civilized man is to put a violent end to such a cruelty. 

The reasons why this cannot be done are matters of administration, 
and not of zoology. 

To the end of my own time on those waters, I never could endure 
the sight of that line of blinded fish, but I am bound to admit that 
their gestures were not expressive of agony, and froni what we know 
of the nervous system of fishes, it is probable that their sufierings are 
much less than a highly-organized mammal can conceive. 

Indeed, even the inferior mammals, and especially the ruminants, 
seem to be gifted with a marvellous insensibility to torture, which 
any one who has seen in India the sacred bovine race under the 
hands of its worshippers, may well thank God for, if the poor brutes 
can^t do it for themselves. This, however, is a digression. 

I am informed, not very credibly, that the *^ Dumbros '' can 
be caught in the Narra, below this bridge, "with flies, just like 
salmon/^ If this is true, the sport is probably the best rod-fishing 
in this Presidency. 

Amongst catfishes the Pddi ( Wallago aitu ) is much the finest 
and most palatable in the Indus, but the English name is usually 
given there to a much commoner species of Bita, called in Sind, 
*^khaggo.'' 

This fish is easily caught with hook and line, but little esteemed, 
because, though the flesh is good enough, there is very little of it 
after deducting a huge bony head and a lot of spines and fins. It 
expresses its disgust by an odd grunting noise, something like 
that of the European gurnet. This spelling, ^^ gumeV is now 
treated by English writers as inaccurate, and the right thing is sup- 
posed to be " gurnard'^ from the French " groguard," ( " grunter " 
or " grumbler" ). But all editions of Shakspeare (I Henry IV., Act 
iv., scene 2,) have " soused gurnet, '^ which was, apparently, in no 
better reputation in Falstafi*^s day than soused* "khaggo" in Sind, 
and probably for the same reason, namely, that there is so little 
meat on the £sh. The flavour, in each case, is as good as that of 
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many fish more highly reputed; but an old fisherman^s joke is that 
*'the flesh on a gurnet^s head is all poisou^' (there being none}, and 
oar catfish is in the same case. 

The murrells abound in same of the Jcolabs^ and reach a great 
size. I had once an odd experience in shooting at one across a 
channel. The heavy bullet, driven by four drachms of powder, not 
only cut the fishes head ofi", but knocked the body clean out of the 
water on to the bank. He wasn^t a z;ery large fish, but there was 
enough of him for breakfast and dinner. 

I never got an eel in Sind, but I heard of them, and no doubt 
they are there, only, as elsewhere in India, the local tackle is made 
np for other fi&h, and the eels escape it. If you want to catch eels 
in large quantities, you must fish for them with their own gear; 
except in the case of bottom fishing in some European waters, 
where they are apt to come unwished for, they might fairly say not 
quite uninvited* 

But all these and many others are mere accidents and superfluities 
in Sind. When a man there talks of fish he means *' Palla,'^ as 
su»e as a man using the same word on Tweed or Shannon means 
salmonv 

The capture and distribution of this fish are the chief livelihood 
of some thousands of persons. To the remaining population of the 
province it is an important article of food, and, in short, the whole 
business i& one of the great freshwater fisheries of the world. Here 
alone does the Government of Bombay make a serious revenue from 
fisheries, and that on this fish alone, or almost alonej claiming one- 
third of the produce or its equivalent. The great riparian jaghirdars 
do the same,, and the claim is never disputed. Having premised so 
much, it is time to say something about the Palla himself, and the 
^rst thing to* say is that the term '^Salmon of the Indus'^ is a 
**^chee-chee" abomination, not to be used amongst Christian men. I 
iave said before of the mahseer that he was about as like a salmon 
*s a buccaneer is like an ofiicer of the Royal Navy. All four are 
piignacious aquatic creatures, and that's all. 

IBut when it comes to the poor Palla, the comparative mammal 
^vist not be a buccaneer, but the most timid coaster of the most 
^^Odid nation, a Loochoo Islander perhaps, or an Otaheitan. 

The Mahseer does, indeed, resemble a salmon in taking a fly, 
altrlough, as he would rather take anything else, the resemblance 
^tops there. But the poor Palla never thinks o? \iv\Y\I\\i^ ^ ^^ ^"t 
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anything else; he resembles the salmon in being anadromous and 
good to eat, and that^s all. He is in fact the Indian Shad. 

The English Shad or AUice is not a very common fish, and I 
believe is only important in the Severn. It is, however, worth 
while to notice the similarity of '^Allice" and ''Hilsa^' or 'Mlisha,'' 
the Bengal name of the Palla. '^-iZaifsa^^ is a Latin name, but 
whethertaken from the West or the East does not appear.' At any 
rate, the Shads are now properly classed as gigantic Sprats {Cluj^ea)^ 
and oar fish is Clupoa ilisha, and is the most important of the 
breed in freshwater, except, perhaps, the Shad of the United States, 
which is also the subject of a great fishery. 

The diflTerence between Shads and other Sprats is — firstly, that 
they run up rivers to breed (are anadromous), and secondly, that 
they are the giants of the genus Clupea. I have not my Sind notes 
at hand, but can safely say that the Palla usually exceeds 31bs., 
and very rarely Gibs, in weight when in decent condition ( fresh- 
run). But some have been weighed in my presence over 71bs. just 
out of the water. 

In that condition the flavour of the Palla is very much that of a 
fresh herring, but like all the tribe ho decays rapidly. A really 
fresh Palla is one fish on the table, and one two hours caught in 
another. After six hours he is very often quite inadmissible au 
naturel. The Sindis, however, are great hands at salting, drying, 
and kippering him, and I remember with affection several ladies 
whom the customs of the country never permitted me to thank in 
person, but to whom I yet stand indebted for breakfasts that 
Donegal or Perthshire could not have beaten. 

Finally I have, with regret, to say of the Palla that he is most sin- 
fully bony, so that the anatomising of him in a manner to make 
him eatable is one of the fine arts of Sind, and that his roe, though 
well flavoured, is so dry as to require cent, per cent, of butter 
before you can swallow it. 

So much for the Palla himself, but I should not have described 
the waters of Sind if I had not more to say about his capture, which 
depends upon methods showing an odd mixture of barbarous 
mechanical ignorance with a profound knowledge of one of the least 
commonly known secrets of nature. 

In the snow-fed Indus, the upper water, warmed by the sun, always 
retains its place, and, as elsewhere; flows at a much higher rate of 
speed than the colder and silt-laden bottom-water. To the Palla 
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pushing up stream, this is obviously a good reason for swimming 
low ; just as we, in the like case, choose the dead water under the 
bank. 

The Sindi provides himself in the first instance with an Y-shaped 
pole over 20 feet long, and supplies the fork with netting, till he 
has something like an huge hideous landing net. Having next 
secured an '' embarcation ^* (whereof I shall discuss the varieties 
hereafter), he launches himself on the Indus, and drifts down stream 
holding his net vertically. As he floats with the rapid surface- 
current, the resistance of the slow bottom- water makes his net bag 
up-stream, just as a steamer outstripping a light breeze leaves her 
smoky pennant behind her. Into the open mouth of this the Palla> 
pushing up with the crazy impulse of all spawning fish, runs 
headlong, and warns the fisherman of his presence by a chuck, as 
he strikes the pocket of the net. lb is probable that he would 
hardly have sense enough to back out, but all trouble of considering 
the matter is spared him. On feeling the '^ chuck, ^' the fisherman, 
with a sharp upward turn of his arms, causes the long purse of the 
net to turn once on itself, effectively twisting in the prisoner, and 
then shortens the shaft and net, hand over hand, till he can get his 
finger and thumb into the latter^s gills, through which, if he has no 
boat, he straightway runs a needle and thread of the sort already 
described in treating of the ^* Dumbro. " Some scrupulous Mussul- 
mans are said to cut the Pal la's throat with a knife, according to 
the formulas of the law. But I never saw this done myself; it is 
clearly unnecessary from a common-sense point of view in most cases ; 
and the Sindi fishermen notoriously consider the gills as the result 
of a throat-cutting performed by the Prophet himself, to sanction 
to their usage even fish otherwise unclean (the large scale-less 
Sibiridoea). Under certain circumstances, presently to be noticed, 
there is another reason for the use of the knife. 

The Palla fisher, when he has got to the bottom of his *^ cast " or 
drift, must get up to the top of it again, as best he can, and de 
capo to the end of his working day. His most famous and 
extraordinary craft is an earthen pot, and since the wise men of 
Gotham went to sea in a bowl, nothing quainter has been seen. The 
Palla-pot is a huge, lenticular-shaped, neckless and bottomless jar. 
By the last phrase I mean that, like many Indian pots, it has no 
bottom capable of holding it upright. This being launched, the 
fisherman balances himself on one shoulder of it, and floats down 
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as described. While he has only to hold the net oprighty this is 
all fair sailing, but when it comes to getting in a fisb, no Caucasian 
has ever made out how he maintains his balance, which is so ticklish 
that the knife must then really be brought in to qinet the fish 
before it is consigned to the hold of this queer ship. If he overfies 
the hole, a strange disaster befalls him. For evcB the top water of 
the Indus is cooler than the air in a pot that has been lying on its 
broiling shores, and the rapid contraction of the contained air on 
cooling will hermetically seal, for a time, the pot to the stomaek of 
any one who allows himself to loll over its mouth. It is said that 
this disaster overtook the only European who ever dared to be 
skipper of a '* Palla-pot/^ a mythical Major, whose vagaries are fast 
becoming good food for the folk-lorists and Solar legend hunters. 

Where the drift is long, the ponderous pot would obviously be 

inconvenient on the return-trip, and in such places it is usually 

replaced by gourd floats, the needle and thread arrangement senring 

,to secure the fish. But both of these vessels are n^ost appropriate to 

the neighbourhood of markets for fresh fish.- 

Now there are long reaches of the Indus almost desolate (but for 
the Palla-fishers), and on these the fishery is conducted with a view 
to salting or drying the take. Here we have another shipy the 
*< Palla-Dhundi ^' or "Shad-punt.'^ The simple architecture of its 
hull is not very unlike that of a Thames punt. Over this, a few 
tamarisk poles and mats form a sort of spar-deck, under which tha 
ship's company live by day, and over it they sleep at nights as 
in their atrocious climate every man seeks the slightest available 
elevation to sleep on, in the hope of getting whatever breeze may 
be stirring. 

A " Palla-Dhundi '' is a queer little Noah's ark. There will h& 
in it one or two Mohanas (the fisher caste of Sind), their wives ani 
children, a couple of goats, landed here and there to browse on th^ 
often desolate shore, a dog or two, and possibly a cat. It ha^ 
probably a dozen outriggers, each of which, under favourable 
circumstances, sustains a half tame pelican or heron. The pelicans^ 
are eaten and their oil sold (as a native medicine). The herona 
are sold as subjects for falconry, which is a very living sport in- 
Sind. It is said that both otters and cormorants are kept to help 
in the fishery, but I cannot now remember having seen either so 
used, though both are often caught by the Mohanas, who are great 
fowlers and hunters, as well as fishermen. 
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The women help to work the boat with an efficiency worthy of 

Black-eyed Susan, but it is said that they ought not, by rule, to catch 

fish, nor the men to trespass on their province of selling it. They 

are stalwart viragos, and stout asserters of women^s rights, to an 

extent which shocks all good Mussalinans of Sind. The '^ Dhundis^' 

generally work in great fleets, and assemble at riverside camps, 

which become fishing-ports for the time being, where their owners 

settle accounts with the contractors who have bought the fishery 

of each district from Government, or the great riparian landholders. 

The due of these is usually one-third of the take, and they generally 

purchase most of the rest, with much squabbling, stoppages of pay, 

frequent strikes, and an enormous amount of cheating in a sort 

of *• Tommy shop'' barter. However, aZZ are pretty well matched, 

and cannot dispense with each other. ' 

In any country but India, capital, law, and education (such as it 
is, viz.y knowing how to cast an account) would be too much for the 
operative. But the Mohana caste is a vast localized trade's union, 
and the contractor who could not come to some settlement with the 
fishermen of his own district would not be able to import others. 
The Mohana himself is troubled with no scruples, or rather his wife, 
who does the bargaining, is not, and so everything finds its level 
comfortably enough in the end. 

In . this sketch of the waters of Sind, I have omitted one of the 
most remarkable, the Manchar Lake, because enough has been said 
about it in this Journal 'by Captain Becher. I have, moreover, been 
somewhat more sketchy than usual in dealing with the superior 
vertebrates, but these have a local authority of their own, Mr. 
Murray, whose work is probably in the hands of all those working 
on the spot, and people at a distance want only the more striking 
outlines of such a matter. He has not, I think, yet published the 
part of that work relating to fishes, but it is not my business, in such 
rough notes as these, to forestall him ; and the molluscs have been 
noticed in a paper in his own Magazine. 

I might indeed have dwelt upon the rare Horse Marine and River 
Pirate, who occur (me teste) on the Indus, in the Khairpur State. 
But these animals, with the extinct Centaur and Sphynx, and the 
barely surviving Hesperian Gormagon, belong rather to the domain 
of the Anthropological Society. 

There is, however, one very remarkable thing to be noticed in 
the zoology of- the Indos, which may fitly be deaVt mt\v.\Le\^, 
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My readers will have noticed that it contains one cetacean, one 
crocodilian, and one fish, which do not occur elsewhere in waters 
flowing into the Arabian Sea, but abound in those that meet the 
Bay of Bengal. These are Platanista gangeticvsj Gavialis gan- 
geticus and Laheo roliita. 

The cetacean, like all other cetaceans, cannot land at all. The 
reptile is the most aquatic of all the crocodilia, and its movement 
ashore is confined to crawling on to a sand bank for a nap. The 
fish (a thing necessary to specify in India, where we have several 
fishes quite at home out of water), is a high Cyprinoid, and incap- 
able of terrestrial movement. How did they get there ? 

The answer is in one of the strangest chapters of recent geology, 
known to Indian professors of that art as the " Legend of the Lost 
River." 

Many of my readers know that the great and ancient rock 
formations of the Peninsular proper are separated from the loftier 
but more modern Himalayas, and Afghan and Belooch hills, by a 
great elbow-shaped plain, the west part of which forms the valley of 
the Indus and great Indian Desert ; while the Eastern is the region 
of the Ganges and its tributaries. The. former is mostly sand, 
and the latter mostly loam, but they melt into each other between 
the Jamna and the Satlej at an almost imperceptible watershed, 
nearly due south of the famous Siwalik Hills, and pretty well 
identified with the legendary land of Kurukshetra, the cockpit of all 
decisive Indian wars, fro pa the time of the Mahabharat until a new 
element of battle arose out of the sea. 

Here, all Indian legends say, flowed a sacred stream, the Saras- 
wati, which joined the Jamna, and is still supposed, by a pious 
fiction, to do so at Prayaga or Allahabad. In that region the 
Saras wati is not now recognizable to the modern geographer. But 
about the doubtful watershed there are certain ancient channels 
that fill in time of great rain. And by the help of these, and of our 
modern knowledge of the laws that govern rivers, we can piece out 
the storv of the Lost River. 

It probably did originally join the Jamna, and drain into the 
Bay of Bengal. But being a river of the Northern Hemisphere, 
flowing at an angle to the Equator, it Vas bound (by laws which 
need not here be discussed in detail) to bear upon its right, or 
western bank, and probably did so until, in some year of mighty 
floods, it cut through the contemptible watershed, and turned its 
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waters westwards into the great drainage system of the Indus, 
carrying with it its Bengali fauna. The upper springs of the Saras- 
wati, following the same law, have long since become those of 
what we now call the Satlej, and of the drainage channels of the 
plains of Kurukshetra, the greatest still turns westwards, and its 
overflow is absorbed in the Great Desert, or, if it gets into the sea 
at all, does so by the Indus drainage system. It must be remem- 
bered that, at the remote semi-historical age spoken of, the Satlej 
itself, and all the other rivers of that system, must have flowed far 
east of their present course. 

There is nothing new in the hypothesis advanced. Peter the 
Great's Scotch surveyor found the Oxus flowing into the Caspian, 
which now flows into the Aral, though the old channel was redis- 
covered by the expeditions of Peter's last descendant. The west- 
ward movement of the Indus itself is graven oq the rocks with more 
than an iron pen, beside the ruins of Alor, and is indeed matter of 
almost modern history. 

Keswal. 



NOTES OJSr A COLLECTION OF BUTTERFLIES MADE 
IN BURMAH BETWEEN SEPTEMBER 1885 AND 

DECEMBER 1886. 

By Lieut. E. Y. Watson. 

. Communicated by James A. Murray, Vict. Nat. Rist. Inst. 

The butterflies in the following list were caught at Rangoon from 
SiBptember to December 1885, and again from May to September 
1886, at Beeling, Upper Tenasserim, from January to April 1886; 
a»ti.d at Poungadaw, Upper Burmah, during October and November 
1886. 

- The majority of specimens were caught in the pineapple gardens 

^t Rangoon* These gardens, which extend for three or four miles 

trom Rangoon on either side of the Prome Road, contain a 

^considerable amount of low scrub jungle, interspersed with trees, 

chiefly jack-fruit, and abound in butterflies, especially Btesperidas. 

Beeling is a village about sixty miles to the north of Moulmein. 
Here the jungle consists largely of bamboo, with a fair proportion of 
'*i^ge trees. The butterflies caught comprise a considerable number 
^f comparatively rare species, and some which, to the best of ray 
knowledge, are as yet undescribed. The most pYo\\Svc c.o\\^e\A?aaj^ 
3 
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grounds were the beds of the small mountain streams^ especially at 
the higher elevations. 

Poungadow is a small village just across the old frontier^ and 
aboat thirty miles to the north-west of Thayetmyo. Here the 
j angle consists almost entirely of low bushes, very inferior to 
either Rangoon or Beeling from a butterfly point of view, though 
owing to the difference in rainfall, several species occurred which 
were not obtained elsewhere. « 

In the following notes, where no remark is placed against a species^ 
it may be presumed it occurs commonly at all three places, and 
where any one place is omitted, it is intended to imply that the 
species did not occur there to my knowledge : — 

1. Danais vulgaritt, Butler. 

Common at Beeling ; occurs at Rangoon but rarely. 

2. D, limniace, Cramer. 

3. D. aglcea, Cramer. 

4. D. aglceoides, Felder. 

Males common at Rangoon and Beeling ; females rare. 

5. D. gautama^ Moore. 

One male. Beeling. 

6. D. septemtrionis, Butler. 

Beeling, but not common. 

7. D, chrysippiis, Linnaeus. 

8. D, genidiaj Cramer. 

9. D. hegesi'ppusj Cramer. 

Common at Rangoon ; not seen elsewhere. 

10. Euploea rogenkoferi^ Felder. 

One male, Beeling. 
I J . Euplcea margaritay Butler. 

Occurs rarely at Rangoon and Beeling. 
12. Euplcea crassa, Butler. 

One female at Beeling. 
] 3. Euplcea erichsonii^ Felder. 

Common at Beeling; rare in Rangoon. 

14. E, fhadamanthus, Fabricius. 

Not uncommon at Beeling; females rare. 

15. E. caMemani, Felder. 

One specimen seen in Rangoon flying among the tree-tops. 
Three or four Rangoon caught specimens in the Museum 
at Fangoon. 
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16. 


E, midamus, LinnaBus. 


17. 


E. modestuy Butler. 




One male at Beeling. 


18. 


E. godartii^ Lucas. 


19. 


E. subdita, Moore. 




One male, Reeling. 


20. 


E, alcathce, Godt. 




Moderately common, Beeling, 


21. 


E. limborgii^ Moore. 




Bare at Beeliug. 


22. 


E. grotei, Felder. 




One male, one female, Beeling. 


23. 


E. hopei, Felder. 




Beeling, one male. 


24. 


Mycalesus anaxiordes^ Marshall. 




Beeling, rare. 


25. 


M. medusj Fabricius. 


26. 


M. runekay Moore. 


27. 


M. blasius, Fabricius. 


28. 


M. mmeus, LinnaBus. 


29. 


M, perseuSf Fabricius. 


OO. 


M". malsara, Moore. 




Rangoon and Beeling, common. 


31. 


Lethe mekara, Moore. 




Two males, one female, Beeling. 


32. 


L. europa, Fabricius. 


33. 


L, rohriay Fabricius. 




Beeling, not common. 


34. 


Zophcessa, sp. 




Poungadaw one specimen, very much battered, probably 




Z. yama, Moore. 


35. 


Yplithima philomela, Johansen. 


36. 


T, avanta, Moore. 




Beeling, one male. 


37. 


Y. huebneri, Kirby. 


38. 


Erites angularis, Moore. 




Beeling, not uncommon at moderate altitudes, but very 




difficult to catch, as it is only found in thick bamboo 




jungle. I found the best plan to have them driven 




towards me. 
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39. 


Melanitis leda, Linnaeus. 


40. 


M. aswaj Moore. 


41. 


M. bela Moore, 




Beeling, not common. 


42. 


M. ismenef Cramer. 


43. 


Elymnias undularisy Drury. 




Beeling, common. Rangoon, rarely. 


4A 


E, leucocymay Godt. 




Beeling, one male, one female. 




Poungadow, one female. 


45. 


Dyctis vasudeva^ Moore. 




Beeling, one specimen. 


46. 


Discophora tullia^ Cramer. 


47. 


Ergolis merione, Cramer. 


48. 


E, ariadney Linnaeus. 


49. 


Euripus halitherses, Doubleday. Hewitson. 




Beeling, one female. 


50. 


Gupha erymanthis, Drury, 


51. 


Atella sinha, Kollar. 




Beeling, a few specimens. 


52. 


A, phalanta, Drury. 


53. 


A, alcippe, Cramer. 




Beeling, not uncommon. 


54. 


Cethosia cyane^ Drury. 




Beeling, Rangoon, common. 


55. 


Cethosia hiblisy Drury. 




Beeling, common. 


56. 


Cynthia erota, Fabricius. 




Beeling, one female. 


57. 


Precis i/phita, Cramer. 


58. 


Junonia asterie, Linnaeus. 


59. 


J. almana, Linnaeus. 


CO. 


/. atlites, Linnaeus. 


61. 


/. Itmonias, Linnaeus. 


62. 


J. hiertaj Mosohler. 


63. 


/. orithya, Linnaeus. 


64. 


Neptis hardonia, Stoll. 


65. 


Nepfis plagiosa, Moore. 




Beeling, common. 


66. 


Neptis varmona^ Moore. 
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67. Neptis kamarupaj Moore. 

Rangoon. Beeling, not uncommon. 

68. Neptis adipala, Moore. 

Beeling, one specimen. 

69. Neptis ophianay Moore. 

Beeling, a few specimens. 

70. Neptis martabana, Moore. 

Poungadaw, one specimen. 

71. Neptis jumba, Moore. 

72. Cirrhrochroa mithila^ Moore. 

Beeling^ not uncommon. Occurs rarely at 

Bangoon. 

73. HypoUmnas bolina, Linn89us. 

Common everywhere, H. missipus not seen. 

74. Penthema darlisa, Moore. 

Beeling, one specimen. 

75. Parthenos gambriseus, Fabricius. 

Var. apicalis not uncommon, Bangoon and Beeling. 

76. Lebadea attenuata, Moore. 

Beeling, common. 

77. lAmenitus procris. Cramer. 

Bangoon, PouDgadaw, common. 

78. Athyma inarina^ Butler. 

Bangoon, one specimen, female. 

79. Athyma perils, Linnaaus. 

80. Athyma krisna, Moore. 

Poungadaw, one specimen. 

81. Symphcedra dirtoea, Fabricius. 

Poungadaw, common. 

82. Euthalia lepidea, Butler. 

Bangoon, Beeling, common. 

83. Euthalia xiphiones, Butler* 

Beeling, one female. 

84. Euthalia gahnu, Moore. 

85. Euthalia kesava, Moore. 

Rangoon, Beeling, common. 

86. Euthalia discispilota, Moore. 

Beeling, a few specimens. 

87. Euthalia garuda, Moore. 

Rangoon, Beeling, common. 
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88. 


Euthalia lubentina, Cramer. 




Eangoon, not comTnon. 


89. 


Euthalia anosia, Moore. 




Beeling, one female. 


90. Bhinopalpa vasuki, Doherty. 




Boeling, two specimens. 


91. 


Cyrestis nivea, Linken-sommer. 




Beeling, common. 


92. 


Cyrestis risa, Doubleday. Hewitson. 


93. 


Kallima inachis, Boisduval. 




Beeling and Poungadaw rarely. 


94. 


Charaxes athamas, Drury. 


95. 


Zemeros flegyasy Cramer. 




Rangoon and Beeling, common. 


96. 


Abisara angulata, Moore. 




Beeling, not uncommon. 


97. 


Curetis sp. 




Common, Rangoon, Beeling. 


98. 


Gerydus higgsii. Distant. 




One specimen, Beeling. 


99. 


Paragerydus boisduvaliiy Butler. 




Common, Poungadaw, Beeling. 


100. 


Paragerydus sp. 




One specimen, Rangoon. 


101. 


Allotinus unicolor, Felder. 




Very common at Rangoon. 


102. 


Spalgis epius, Westwood. ("Common, 
Neopithecopszelmora^'Butler. l Rangoon, Beeling. 


103. 


104. 


Cyaniris placida, Moore. 




Beeling. 


105. 


(7. transpedus, Beeling. 


106. 


Chilades varunasia, Moore. 


107. 


C. laius, Cramer. 


108. 


G, putli, KoUar. 


109. 


Chilades sp. 




Poungadaw. 


110. 


Castalius rosimon, Fabricius. 




Rangoon, Beeling. 


111. 


C. ethion. r Rangoon, Beeling. . 

0. roxus, Godt. ( Poungadaw, not common. 


112, 
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3. 0, elnaj Hewitson. 

Poungadaw. 

4. Castalius sp> 

BaDgoon. 

5. Zizera harsandray Moore. 
5. Z, pygmcea, Snelein. 

7. Z. sangraj Moore. 

3. Nacaduha ardates, Moore. 

9. N. ccelestis, 

Beeling. 
). N. herrianay Distant 
Beeling, one specimen. 

1 . Nacaduha sp, 

Beeling. 

2, Nacadtiba sp. 

Rangoon, Beeling. 
J. Nacaduha sp. 

Rangoon, Beeling, 
i. Nacaduha sp. 

Near Beeling. 
5. J amides hochus^ Cramer 

Rangoon^ Beeling, not common. 
5. Catochrysops, 

7. Catochrysops straho, Fab. 

8. Lampides celianus^ Fab. 

0. Lampides elpis, Godt. 

1. Lampides sp., Beeling, not common. 

2. Polyommatus hoeticus, Linn, 

3. Megisha mahya. 

Beeling. 
i. Lycaenestes sp. 

Rangoon and Beeling, rare. 
>. Darasana paramuia, 

Rangoon, one specimen. 

• Horaga sikkima, 

• Horaga sp. 

Common. 

• Horaga lisides* 

Beeling, One specimen. 

• Myrina lapithiSi Moore. 
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HO. Spmdasis lohita^ Horsf. 

Rangoon, Beeling, common. 
HI. Spindasis ap. 

Poungadaw, one specimen. 
H2. Satadra celea 

Rangoon, rare. 
H8. Tajuria mantra, Fald. 

Heeling, one specimen. 
144« Tajuria sp. {longinusl) 

Poungadaw, one specimen. 
H5. lolaus any sis, 

Beeling, one specimen. 
H6. Cheritra jaffra. Horsf. 

Rangoon, Beeling, common 
H7. Stthon jangala, 

Pegu, Rangoon, common. 
H8. Hypolyccena etolus, Fabr. 

Beeling, rare. 
H9. Nilasera centaurius, Fabr. 

Rangoon, Beeling, common. 

1 50. Narathura ameria, Hew. 

Beeling, a few specimens only. 

151. Narathura sp. 

Beeling, rare. 

152. Narathura, sp. 

Beeling, rare. 

153. Surandra quercitorum, Moore, 

Rangoon, not uncommon. 

154. Bapala orseis, Hewitson. 

Rangoon, a few specimens. 

155. Bapala schistacea^ Moore. 

Rangoon, Beeling, a few only, 

156. Bapala amisena, Hewitson. 

Rangoon, two specimens. 

157. Bapala sp. 

Rangoon, not uncommon, but locaL 

158. Baspa melampus, CrsLmer. 

1 59. Vadebra petosiris, Butler. 

Rangoon, Poungadaw. 

160. Loxura atymnus, Cramer, 
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161. Thamala miniata. 

Beeling, rare, 

162. Nychitona xiphia, Fabr. 

163. Delias hierta (var indica)^ Hubner. 

164. Delias agostinay Hewitson. 

Common at Beeling and Poungadaw^ 

165. DeUas pasithce, Linnaeus, 

Common at Beeling. 

166. Gatopsilia catUla, Cvsbm.er» 

167. Catopsilia crocale^ Cramer. 

168. Catopsilia pyranthe J LinnaeuSw 

169. Terias hecabe, Linnasus. 

170. Terias sari, Horsfield. 

171. Terias harina, Horsfield. 

Common at Beeling, occurs at Rangoon* 

172. Terias sp. 

Beeling, rare. 

173. Terias J sp. 

Rangoon, one specimen* 

1 74. Terias, sp, 

Beeling, common. 

175. Terias, sp, 

Poungadaw, common. I 

176. Terias Iceta, Boisduval. 

Only seen once on the Sittang river 
in N. Tenasserim. 

1 77. fxias pyreney Linnaeus. 

1 78. Ixias sp, 

Beeling, common. 
17^. Catophaga hippoides. 

Rangoon, Beeling, common. 

180. Catophaga^ sp, 

Beeling, rare, 

181. Appias libythea^ Fabr. 

Beeling, rare. 

182. Hupkina phrynrhey Fabricius. 

Common. 

183. Huphina lea, Doubl. 

Rangoon, a few specimens. 

184. KuphinOtsp* Poungadawj common^ 
4 
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185. Eupkina sp. 

Poungadaw, Common. 

186. Pieris soracla, 

Rangoon, Beeling, not common. 

187. Hebomoia glaucippe, Linneeus 

188. Nepheronea gaa, Felder. 

189. Ornithoptera pompeus, Cramer. 

Common at Beeling and Poiingaclaw. 

190. Papilio aniiphnles, Cramer. 

Beeling, common. 

191. Papilio sarpedon, LinnEeos. 

Beeling. 

192. Papilio eurypylus, Linneeus. 

Beeling, common 

193. Papilio ayamemnon, Linn. 

194. Papilio erithoniug, Cramer. 

195. Papilio helenus, Linnaeus 

Rangoon, rare. 

196. Papilio pammon, Linnteus. 
197 Papilio doubledayi, Wallace. 

Bangoon. Beeling common, 
J98, P. aristolochia, FabriciuB. 

199. P. androgeus, Cramer. 

Rangoon, Beeling, common, 

200. P.panope, Linoseus. 

Rangoon, Beeling, common. 
20] P. diseimilis, LinnEeus. 

Rangoon, Beeling, common. 

202. PapUo sp. 

Beeling, a few specimens. 

203. Leptocircus virens. 

Beeling, common. 

204. Badamia exclamationis, Fabr. 

205. Choaspes harisa, Moore. 

Rangoon, Beeling, common. 

206. Haeora badra, Moore. 

Rangoon, common. 

207. Easora ehromus, Cramer. 

Rangoon, rare. 
203. Paduka glandulosa. Distant. Beeling, ono specimen. 
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209. Matapa aria^ Moore 

210. Pithauria murdavay Moore. 

Beelingj a few. 

211. Chapramatthiasy Fabr. 

212. Chapra sp. 

213. Parnara semamoraj Moore. 

Beeling, rare. 

214. Parnara austeni. 

Rangoon, common. 

215. Parnara sp. 

Poungadaw, rare. 

216. Parnara sp. 

Rangoon, common. 

217. Telicota bambusa, Moore. 

Beeling, rare. 

218. Padmona goloides^ Moore, 

219. Padmona dara. 

220. Padmona palmar um. 

Beeling, rare. 

221. Padmona sp. 

Beeling, two specimens. 

222. Ampittia maro^ Pabricius. 

223. Satarupa bhagava, Moore. 

224. Thanaos indistinctay Moore. 

225. Tagiades ravi, Moore. 

226. Tagiades pralaya^ Moore. 

227. Aharatha vasava, Moore. 

Beeling, rare. 

228. Abaratha sura, Moore. 

» 229. Oangara thyrsius, Fabr. 

230. Hyarotis adrastus, Cramer. 

Poungadaw, rare. 

231. Coladenia dan, Fabr. 

232. Udaspes foluSf Cramer. 

233. Plesiorheura alysos, Moore. 

234. Pl6$ioiMura asmara, Butler. 

235. PlesioTyBura aurivitata, Moore. 

Beeling, rare. 

236. Astictoptervs sahala, Moore. 
. 237. AstictopteriM suSfasciata. 
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238. Astictopterus olivascens, 

Beeling, rare. 

239. Astictapterus zamites, Butler. 

240. Astictopterus diocles, Moore. 

241. Halpe heturia, Hewitson. 

242. Halpe sp. 

Rangoon, rare. 

243. Halpe sp. 

Rangoon, rare. 

244. Suastes aditus» 

245. Saragesa dasahara^ Moore. 

246. Taraciocera sagara, 

247. Hesperiasp, 

Poungadaw, rare. 

248. Baracus septentrionum. 

Beeling,, rare 

249. Isoteinon cephala, 

Beeling, rare. 

250. Inoteinon aihinsoni, Moore. 

Rangoon, common. 

251. Isoteinon sp. 

Beeling, rare. ' 

252 I&oteinon sp, 

Beeling, rare. 



NOTE ON VIGNA VEXILLATA. 
By the Rev. A. G. Cane. 

Visitors to Matheran will have noticed here and there growiflg* 
beside the pathway on the hill in October the sweet pea or 
Tigna vexillata, but no botanist seems to have noticed the ingenious 
contrivance by which it secures the fertilization of the flower. 

When in full bloom it is of a pale violet colour with deeper shades 
on certain parts of the petals. The centre of the flower has a couple 
of yellow spots reminding one of the Heartsease. 

The stamens and pistil are hidden from view ; these are enclosed 
in the keel on the flower's right side below. This sheath-like keel 
is in the form of a panther*s claw, pointing towards the centre of the 
flower. At the end of the claw is a small aperture, whilst near the 
base in front and under one of the alas of the flower is a prominent 
hump. The carpel lies along the inside of the convex curve of the 
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sheath, having a distinct bend inwards about the middle of the curve; 
this bend acts as a powerful lever on the sfcyle. The stigma is found just 
inside the aperture at the end. The pistil is arranged as in the pea 
and is inside the sheath. 

Having thus described the flower we will see how all these 
appliances are brought into play for the purpose of fertilization. 
The insect in search of honey makes for the yellow centre of the 
flower, alighting on the lip or alae which lies on the hump. Forcing 
its head into the centre of the flower, all its weight is exerted in press- 
ing down the hump, which acts on the lever in the carpel and forces 
the style so far through the aperture as to cause the stigma to rub 
against the insect's back, and so obtain the pollen which has been 
brought from another flower. On the insect retiring the style 
springs back again into its place. 

JBut if we look again at the sheath we find that the aperture is too 
small to admit of the stamens protruding at the same time as the 
pistil, but become crowded together inside the opening of the sheath. 

Here another curious contrivance is provided. Along the end of 
the style on the inside of the curve, after the stigma, is placed a 
brush with the hairs projecting outwards. As the style projects this 
brush carries off the pollen from the anthers and leaves it on the 
insect^s back to fertilize the next flower it may visit. During my 
short stay at Matheran I did not have an opportunity of noticing an 
insect visit one of these flowers, but the projecting style curves so 
exactly over the spot where the insect would be situated to secure 
the honey that there seems but little doubt that this is the process 
that is gone through. 

Any one taking one of these flowers in the hand and depressing 
the keel only as much as would be done by a bee at work will notice 
the end of the pistil suddenly appear to the extent of nearly half an 
inch, bringing with it the brush charged with yellow pollen, which it 
has carried with it on its way through the opening in the sheath. 

It would be interesting if any one could prove by observation that 
my conjecture is a correct one. ^, Q.^ Cane. 

Since writing the above. Dr. T. Cooke has pointed out to me that 
Prof. Miiller in his " Fertihzation of Flowers, ^' has remarked on all 
these peculiarities of the papilionaceee, but Miiller says : *' In all these 
groups, the stigma and the pollen are applied to the under side of 
the bee,'* which leads me to think- that this particular flower has not 
come under the Professor's notice. 
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MARATHI NAMES OF PLANTS. 
WITH A GLOSSARY. 
By Brigade-Sukgeon W. Dymock, 
{Continued from page 242.) 



Paspalum scrobicu latum, Linn. 



Pastinaca glauca 



i> 



grandis 



j» 



Shekakul ... 

Pavetta indica, Linn 

Pavonia odorata, Willd. 
Pedalium Murex, Linn, 



» 



j> 



»» 



Peganura Harmala, Linn 

Penisetum aureum 

cenchroides, Rich . . . 

typhoideum, Rich. 

„ var 

Pentapefces phcenicea, Linn ... 

Pentaptera 

Pentatropis microphylla, W. 

and A, 

Perilla ocimoides, Linn 

Periploca aphylla, Dene 

Peristrophe bicalyculata, Nees 
Petrea volubilis, Jacg 

Peucedanum grande, C B. 

Clarke, 
graveolens, 
Benlh. 
Dhana, Dalz. 

Phalaris mnricata ,... 

Phaseolus aconitifolius, Jacq,,. 
adenanthus, Cr. F 
Meyer* 
Mungo, Linn, variety 
paucifloras, Dd/s; ... 

radiatus 

tribolas. Ait 



>» 



»» 



>> 



99 



99 



99 



99 



'(wholesome). ifrSTfl?^ or^fj^ Gora hari^ 
or kodru (poisonous), ^iMi f ^itictt or ^fff 
Majaraharik or kodru. 
See Peucedanum Dhana, var. Dalzellii. 
See Peucedanum grande. 
See Tordylium Shekakul. 
^Tfqrfr Papti. 

^lQ6li|o6r Kala vala, ^5^ Vala. 
^ifkr Karonta, ifr^ or-^ Gokhsiir or 

Gokhsdrak, H lbfeM^ rf^^ Malvigokhrd. 
fjfer Hdrmal, f ^'^ Ispand. 
^^*T iVJultom. 
>^l*i*t Dhaman. 
^rirO Bajri, ^HTJ^ Sajgdra. 
^^broSt Dangli. 

^i^irfTT^ Tambari dupari, jtrnff Ddp^ri. 
See Terminalia. 
Rrrpcfer Singrota. 

^U\dS \ Pdngali. 
i'WK Ransher, <TO^ Barai. 
^nfl' f 4-riH r H>J r Ghati pittpapard. 
Mr^Mrft ^^ Vildyati dkshi. 
«ll4tb6) Bdphali. 

9?f^i5^r Atichhattra, ^pj^Sh^pu. 

'^\f^i Koland. 
Vj<-qr0 Dharchiro. 
T{^ Math. 
^t^l>i4 Halaud. 

c in ^^t^ Kdl^mdg, ^Str Urid. 

mf Mdg, p. Mungo ; Linn, var. radiatus. 
ii t ^ i rflHA Jangli math, 4J<4)U4(| Miiknyi, 
Mcii' H g Arkmath. 
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Phaseolus trinervius, Heyne .,. 
Phajlopsis parviflora, Willd.., 

Phoenix dactylifera Linn, 

(fruit). 

sylvestris, Roxh , 

„ (fruit). 

Phrynium capitatum, Willd.,. 
yf dichotomum, Boxb, 

Phyllanthus distichus, MiilL 

Emblica, Linn,,,, 



99 
99 



9* 
99 



lanceolanus, Miill 
Arg, 
madraspatensis, 

Linn, 
Niruri, Miill- Arg., 
reticulatus, Poiret. 

retusus, Boxb 

turbinatus 



>» 
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urinaria, Linn, ... 
Physalis Alkakengi, Willd, ... 

indica^ Lam 

minima, Linn, var. 

indica. 

„ peruviana, Linn 

,, somnifera 

Picrorhiza Kurroa, Rogle 

(rhizome) 
Pimpinella Anisum, Linn •. 



„ monoica 

Pinellia tuberifera, Tenore (tu- 
bers). 
Pinus Deodara» Loud* (wood) 

- „ Gerardiana, Wall, (nuts). 
„ longifolia, £o^&.(turpen- 

tine) 
Piper Betle, LUm. 



Jj[^*0 Mukni, Hdcff)' Matki, gijtl Mdngir. 
^nnfi" Vayati, i r HH I si^H Ranmaushi, ^^ 

Wahiti. 
^mX Khdrm^, 4^|0cF Khdrik {impd.) 

ftpft" Shindi, ^jf^ Khajdr. 

^crr^Qli' Kharik. 

ch^rob) KddaU. 

mit Pati. 

iMH4i^o6 r Raiavala, ii|i4i | i;< | J) Harp- 

h^revari. 
at^o? or a^^oH' Avala or Aval a, B^n^i^ 
- Amalaka, B^ i^oSch ; ^ Avalk^thi, 
^frTT Bhom^. 

cR^^f Kanochba. 

jf a ^i^ofl Bhui avali. 

^\^ or,^^^, Pavan or Pdvan. 

See Securinega Leucopyrus. 
'^r? ^TT Kant^puvan, Melanthesa turbinata, 
JFight. 

t^TH wf STTTofff Li\ bhui ^vali. 

^T*'!^ Kaknaj. 

R<^^<^ or r^ii^ldl, Chirbutli or cbirboti. 

trnT%^ Thiiimori. 

qrr??!' Popti, dehlij Tankari. 

See Withania somnifera. 

^dgf f i Kdtki, irn^=5ir^ Balkam (impd,) 

ar^ftg^T Anisun, q i^l^jlT^ Erva doce (JPort.) 

(impd,) 
STn^lTT Bhdlgd 
gil^^l'ftif^ Zaravandegird (false ^ impd,) 

^?T^ Deoddr, ^F^rf^fH: Teliy^deod^r -4— 

(impd,) 
T^f^S^tW Chilghoz^ (impd,) 
^p^Tf^fhFT Gandhabirozd, ^{^ Chirel (impd,) 

m^fH PAnvel, STFT^ Nigrel, ^H^^ 
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Piper Chaba, Bl 

„ Cubeba, Linn.f^ (fruit). 



,, longam, Linn 

M (root) 

nigrum, Linn 

ofiicinarum C.D'C, (long- 
pepper) 

sylvestris 

trioicum 



V 



if 



>» 



Pisonia morindifolia, Plum. .. 
Pistacia cabulica, Stocks (resin) 



^^^\ Chavek. 

SfTrafrafl' Kankoli, ^^Rf^^fr Kababchini 

(inipd,) 

^nr?St RPTrft Pipli, Bengali, 
f^qrft* «^ Pipli mtil. 
iFTS!?!' nrtl" Kali miri. 
^fH fHHrTr Moihi pipli. 



^< l OP«^7 Dongri mirchi. 

cRt^n^ Kokarvel, P. nigrum, Zmw. var. 

trioicum . 
N^f ^rft^d Chini salit. 
HlrdoT^ Mastaki (impd,) 
,, integerrima, Stewart. <liT«h^Rl^ Kakardshingi {impd,) 

(galls) 

F'ft ^T^^foffJ' Rumi mastaki (impd.) 
5<#r^rrr Gllilpist^, ^^4)^ Buzganj (impd,) 



,, Lentiscus, Linn, (resin), 
vera, Linn, and Pistacia 
Khinjuk, Stocks (galls 
„ (nuts) 
Pistia stratiotes, Linn. 



t> 



f> 



••••*••• 



Pisum arvense, Linn 

„ Sativum, Linn 

Pithecolobium bigeminum, 

Benth. 
Pithecolobium dulce, Benth..,, 
Pittosporum floribundum, W^ 

^A. 
Plantago Ispagbula (seed)...^ 

„ major, Linn, (seed) ... 
Platanthera Susannae, lAndl... 

Plectranthus incanus, lAnk 

Plectronia didyma, Hooh./..,, 

PI uchea lanceolata, Oliv 

Plumbago capensis, iSj^r 



coccinea» Boiss.,, 
zejlanica, Linn.,. 
Plumeria acutifolia, Poiret. 



99 



)> 



Poa cynosaroides 

Pogostemon Patchouli, Felle. 
purpuricaulis •• 



>r 



fq'?FfTr Pista {impd.) 

ViHi Prashni, %iT?y Gondala, ^^^^^ Sher- 

vel, 
ehr^ l i Kalai. 
^TfTTTr Watand. 
^pqi^nr Kachlord. 

RlrtI'Mffl" ^^ ViUyati chinch. 
%foRo^ Yehkli. 

f^^^ Ispaghdl. P. ovata, Forak. (impd,) 

^^?nr Bartang (impd,) 

ch|^|«f^ Kal^bi. 

t?n^ ^ I MI^I Lai A^hiri, 

^m^h Arsul. 

qi rfl<m i P^tirasn^. 

>i<flF^^^ Udi chitrak, yf o&tf^^^ ' K^- 

chitrak. 
t^ l <^P^^gh Lai chitrak. 
f^npfi* Chitrak. 
^^-jm i or ^r^FFT, KhAirchampi or khdr- 

chdphd. 
See Eragrostis cynosurioides, Retz, 
qr^r P^nch, *i r tftHi-^ M^lipdnch. 
miHofel P^gl&, P. parviflorus, Benth. 
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Poinciaiia elata, Linn,. 
„ pulcherrima 
„ regia, Bojer 



Polynlthia cerasoides, Benth* 

and H. f. 
„ longi folia, Benth, 

H.f. 
Polyanthes tuberosa, Linn, ... 

Polygala chine nsis, Lew?! 

Polygonum aviculare, Linn, ... 
„ chinense, Linn, ... 

„ glabrum, Willd ,,. 

Polypodium querci folium, Spr, 
„ vulgare, Li?in, ... 

Polyporus officinalis, Fries 

PoDgjiffiia glabra, Vent,.,.,, 



Populus euphratica, Oliv, 



Porana 



racemosa 



Porphy ra v ul gar is, Ag 

Portulaca oleracea, Linn 

» quadrifida, Linn. ... 



,i tuberosa, A(y.r 6 

Potomogeton pectinatus, Linn. 
Pothos otficinalis 

n pertusa 

Prangos pabularia, Lindlt. 

(fruit). 
Premna latifolia, Roxb 

a Nimmoniana 

)) scandens, -Roj6. ..... 

)j serratifolia 



Pfocris raraiflora, Lam .. 
Pj^osopis spicigera, Linn. 



Prunus amjgdalus, Baillon.... 



^ftnr Sandesra. 

See Caesalpinia pulcherrima. 

^^<jil Gultura, JH'frfC. Giilraohar, ^TJ^T- 

%^^ Kiirakumkeahar. 
^H Hiim. 

^S^^^flT Jambhul deodar. 

^p^S"^ Gulchhari, 5?^^^ Gulshabii. 

^{^ Negli. 

%^^ ^f^K" Keshri-bandak. 

^JsS Paral. 

^^T^Cr^TT or rrfrfrSTj Raktarohida or r^k- 

trora. 
^r^^fn^T^ Ashvakatri, ^rflr^ Bashing, 
fir^r^^ Bisfaij {impd.) 
qr(t<« Gharikun. 
^Cif or ^SK^t Karauj or karaj, g^JT'^H Sukh- 

chain. 
m^ or ^^R", Bhan or bahan. (The Sind 

boxes are made of the wood.) 
3^ Bhauri, q'^Nn" Garija. P. malabarica, 

Clarke, 
W?=r Las, 

^^: Kiirfah, Hrs\ q^fo? Mothi ghol. 
Cr5T^f55 Ranghol, CJ^^o? Raighol, f^f^TS" 

Chilghol. 
F^^ Lunak. 
cfrr^" Phas. 

See Scindapsus officinalis. 
See Scindapsus pertusus. 
nr<jrrOTr%^^Phiturasaliyun (imjpd.) 

^^rO or q^^ Ghanori or ghaneri. 

See Mappia tomentosa. 

'^^^:^ Chambarvel, ^^(t Chambari. 

?31Tr 'HCt?^ Khara narvel, H^of Aran. Prem- 

na integrifolia, Linn. 
^Km^ Khargol. 
^rjfl" Shami, ^Jfix Samri, ^H^ Shamra, ^%^ 

Savandal, ^^ff Kandi. 
ifftT Badam. 
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Prunus ariueniaca, Linn. 
bokhariensis 



>> 



,, Mahalib, Linn 

„ Puddum, Roxb 

Psidium pyriferum 

Psophocarpus tetragonolobus, 

Neck. 



Psoralea corvlifolia, Linn 

Pteris aquilina 

PterocarpusMarsupium, Roxb. 

,, santalinus, Linn./ 

Pterospermum acerifolium, 

,, suberifolium, Lam 

Ptychotis ajowan 

Puuecria coagulans 

PunicR Granatum, Linn. 

„ 5, (double 

flowers). 

Putranjiva Roxburghii, Ffa// 

Pyrethrum indicurn 

Py rus Cy donia (seed) 

Pythonium Wallichianum, ... 

Schott. 

Quercus infectoria, Oliv. (gall.) 
Quisqualis indica, Linn 



Randia dumetorum, Lam, 



„ uliginosa, D. C 

Rapbanus sativus, Linn 

„ „ var. cauda- 

tus.. 
Rauwolfia serpentina, Benth.,. 
Reinwardtia trijryna, Planch .. 
Remusatia ^ivipara, Schott. 
Rhamnus Wigbtii, W. ^^ A, ... 

Rhazya stricta, Dfwc 

Rbeum officinale, Baill 

Rhinacanthus communis, Nees^ 
Rhizopbora mucronata, Lam ,. 



^RfToZ: Zarddlu. 

^ni^n^nrr AIu bokbarl p. coma.unis. 

Ends. var. insititia. 
Jl^rn Gavla, JTfn^^ Mabalab. 
^^^n^ P«dmakashta. 
^^ Perd. P. Guyava, Uaffdi, 
'grrr?!' Cbarpatti, '^^O Cbaudbari. 

^r^-^l Bavanchi. 

^^ Ne'tsa. 

\kA^\ Bibla, fpft Honi, 3TRT?T Asan. 

<Th'^<^H Rakta cbandan, ^rfTF'Jrojfr Ratanjli. 

ofTT^-^r Kunak-cbanipa, o|n:^f«FRr Karni- 

kara. 
JT'q-^ Mucbakilnd. 
8ee Carum copticum. 
See Witbania coagulans. 
BTrnr Anar, ^rfaSiT Dalinib. 
wt^HK Giilnar. 

ift^rfq^^ Jivanputra. 
See Cbrysanthemurn indicum. 
See Cvdonia vulgaris. 

^a^r-S Sbevale. Tbis term (Linga temples) 
is applied to Arum flowers generally. 

Tr'SproP Majupbal, JTHTT Maya. 
f^^^ra^ '^^rft' Vilayati cbameli. 

ifo^ Gel, 4 > cA'^o6 Gelapbal, qta?* Peralu, 

f»n=f35 Mindbal, 'fpftttaTr Monigeli. 
^3T^ Pendbari, "^ Pendbru, ^^ Pendh«r. 
JToPr Miila. 

ifnrft Mogri. 

^^R^ ^r ?T^, Herkai or harki. 

3T^f Abai. 

^T^zfTo^Rukbdlu. 

'C^T^^rtW^r or ^c|:?ff^3aktarohidd or raktroni, 

^^ Sevar. 

^^ ^sTrTlT Revan kbatai. 

inr^off Gajkarni. 

^r<fQg Kandal. 
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B-hus coriaria, Linn, (fruit) ... 

l^^cinus communis, Lmw 

Wvea ornata, Chois 

„ hvpocrateriformis, Chois* 

Bosa damascena, Mill 

„ glandulifera, Boxb, ...... 

Rostellularia procumbens 

Rottlera dicocca, Roxb 

„ tinctoria 

Rourea santaloides, W.^ A, .,. 

Rubia cordifolia, Linn 

Rubus lasiocarpus, Smith 

Ruellia glutinosa 

imbricata 

infundibuliformis 

Rumex Bp. (fruit) 

„ vesicarius, Lmn .., 



>» 
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Rungia repens, Nees 

Rata graveolens, Linn, var* 

angustifolia- 

Saccharum Munja 

„ officinarum, Linn,,* 

y, spontaneum, Linn,, 

Saccopetalum tomentosum, H, 

f.^T. 

Sagenia coadunata 



Sageroea laurina 

SageretiaBrandrethiana. Ailch, 
Sagittaria obtusifolia, Litin ., 

Salacia prinoides, I). C. 

Salix caprea, Linn 

)) tetrasperma, Roxb 

Salmalia malabarica 

Salsola fruticosa 

Salvadora oleoides. Dene 

,1 persica, Garcin, .. 

Salvia plebeia, R. Br 

Sanseviera Roxburghiana ..... 



RRT^ Simdk {impd.) 

qr^ Erandi. 

SRTf Phand. 

«l7<?S*f|r*cil KalmilatA. 

ilriNf-^ OTS" Gulaba-che-jhdr. 

^i^AN t ft Kantt'shevati. 

See Justicia procumbens. 

M^rfl" Petiiri. 

See Mallotus philipensis. 

^>^tn Vardiiara. 

jffirS' Manjishta, f^if^ Itdri. 

TrtNrSP Gauriphal. 

See Strobilanthes glutinosus. 

See Phajlopsis parviflora. 

See Crossandra undulsefolia. 

JJHj^iTSJ Gulhamaz (impd,) 

^^r, '^rannr, or '^^fN', Chukd, chakwat, 

or chakota. 
^Tnr7 pTrTTmr, Ghati pitpapara. 
^(f r < Sud^b. Corrupt form in Maratbi ^fq: 

Sdtap. 
^ Sar, fm^ Sirki. S. Sara, Roxb. 
^i^ Us. 
4km\ Kangard, gRTO Kash, ^^ Baru. 

Rpff Kirni, cfpfj" Kari, ^ Hum, 

^ir=^r^ ^^'r'l Kajriyach^ bashing. 

Beach fern. 
See Bocagea Dalzellii. 
TTfiR Gdngar. 
H ' ^g><i Nalkilt. 
f ^^5 5?f ^7 Nisalbondi. 
^^^^«h Bedmushk {impd.) 
^IK^ Valunj, 4\r\ii\ Bitasd. 
See Bombax malabaricum. 
See Suseda fruticosa. 

^fftrr Khakhin. 

lijiR^m Khakhin, tfffjPilu. 

cF'nr^^ Knmarkas. 

q^l^nr^T Ghanasphan, ifigT'T Goknrna. S- 
zeylanica, Willd. 
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Santalum album, Linn , 

Sapindus trifoliatus, Linn 

Sapium baccatum 

„ sebiferum » 

Sapota tomentosa 

Saraca indica, Linn 

Sarcostemma brevistigraa, ^F. 

„ viminale 

Sauromatum pedatum, Schott, 
Saussurea Lappa, C. B, Clarke 

Scaevola Koenigii, Vahl 

Schleichera trijiiga, Willd, ... 
Schrebera Swietenioides, Roxh, 
Scbweinfurthia sphserocarpa, 

A, Braun. 
Scilla hyacinthoides, Lrn?i, ... 

„ indica 

Scindapsus officinalis, Schott,., 
„ pertusus, jScAo^^.... 



Scirpus Kysoor, Roxb 

„ subulatus, Vahl 

Scolopia crenata 

Scutia indica, Brogn 

Securinega Leucopyrus, MUIU 

drg. 

„ obovata, Miill-Arg, 

Semicarpus Anacardium, Linn,^ 

Sesamum indicum, Linn 



Sesbania aculeata, Pers.^ and 

procumbens, TF, ^ A, 

,, segyptiacfl, Pers. ... 

„ grandiflora, Pers. ... 



Sesili indicunr), W, ^ A 

Sesuvium portulncastrum,Lm«. 
Setaria glauca, Beauv 



n 



italica, Kunth, 



'^ffT Chandan. 

Rgj Rithsi. 

See Excoecaria baccata. 

See Croton sebiferum. 

See Sideroxylon tomentosum. 

*I^D«fr Ashok, aiTOirAosag, b??j«tt^ Asdp^lil. 

^*r^ Somvel. 

'^cJT Pbok. S. intermedium. Dene. 

rfrST Loth, )T^¥r^r^ Bbasmkand. 

SfS" Kusht, ^q^Z Upalet, '^??r Chokh. 

^Ts^gR" Bhadrak. 

^Rtffr^ Koshimb, ^'^'«| Kdsamb. 

H | ehvj> Mokari, H\J^ Mokb. 

^H4 r H Sanipdt. 

gl^T? Bhuikand. 

See Urginea indica. 

^"ST RmofJ" Gajpimpali. 

T^^^T^ or iT'T^^t^, Ganeshkand or ga- 

neshvel. 
dH-dii Kachnra, ^T^H Pburvin. 
<^^ I 66 | Lavdla. 
fl^TniHintdld. 
f^JTT Chimat. 
^^Ii^"l Vorepuvan. 

cRTT^Trff Kodarsi. 

fk^ T Bibb^. 

^65 Til, H \ Mdb Mothetil, ^Kt^\B5 Mardb^- 

til. 
<M^ ? ft Rdnshevari. 

%^ Shevari, MM^ Jayanti. 

aTTrFrft or BT^rEfnjr, Agdsti or agastiya, ^irr 

Uadga. 
f^iPl ^\ ^T^^fFT Kirminji, Ajvdn. 
fSfXqX Bhapd. 
5Ff <^f^^< Kolkhindar, c^rt^fi Kolar, HTfop'^ 

Bhddali. 
^rsH ^rNpft Kdli-kdngani, ^vf^fT" ^\^^ 

Karvi-kdngani. 
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Setaria verticillata, Beauv, ... 

Shorea robusta, Gdrtn 

,> ,» (resin.) 

Sida acuta 



„ cordifolia, Linn,.,,. 
„ rhomboidea, Boxb. 



Sideroxylon toTnentosuin,i2oj?6. 
Sinapis campestris 

„ juncea 

,y nigra 

Sisymbrium Irio,imw. (seeds). 

Smilacina fusca 

Smilax (vhina, Linn 

„ oflficinalis, Humb, et 

BonpL 
OTali folia, Roxb 



99 



Smithia sensitiva, Ait 

„ blanda 

Solanum Dulcamara, Linn 

„ giganteum, J acq 

indicum Linn 



a 



9% 



>j 



Jacquini 



lycopersicum 



,, Melongena, Linn 
„ nigrum, Linn, ... 



„ trilobatum, Linn 

,, tuberosum, Linn 

Sonneratia acida, Linn.f, 

Sopubia delphinifolia, G. Don- 
Sorghum saccbaratum, Pers,... 

vulgar e, Pers 

„ var 

Soymida febrifiiga, Adr, J ass,., 
Spatbolobus Boxburghii, Benth 
Spermacoee hispida, Linn 
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jTS^rr^fNr^ Kutriyachicbar, tr^rS" Pandhar. 

no5 Ral, ^ri^ Damar {impd.) 

H^T^ Tdkati, HHchl^^l Tupkariyd. S. carpi- 

nifolia, Linn, 
F^eh"i r Chikna, r^ |4t i4fli ' HTift Lobirsir-bhaji. 
^T^^ Sahadevi, arfrTSH^ Atibala. S. rhora- 

bifolia, var. rhomboidea, Linn. 
GhJd^^oS; Kante-kumbal. 
See Brassica campestris. 
See Brassica juncea. 
See Brassica nigra. 

?^r^ Khdkshi (ifnpd,), n^fft^ Rdntiki. 
tfvfl^M^I f^rffT Jhiprigdthi, Kirait. 
•^I'MM'O Chobchini (impd,) 
fHtMi\f{\ ^Ur^ Vilayeti-salis. 

itl^^P^ Ghotvel, nft Gruti, f^^nr^rcJi Hinya- 
sbaka. 

efi^c^l Kavala. 

Hl<f|'^<ch1 Mothi-barki. 

M*f«l^l«47 Anabesalab. 

JT^ Kdtri, ^t^ China. 

ftajufl" Ringani, ^Htfi Dorli, f%=527 Chin- 
ch urti. 

w|R4 | "ft Bhuiringani, ^jftipft Kante- 
ringani. S. xanthocarpum, Schrad, 

^ \ ^i\^W Valvangi, %ty?hft Welvdngi, Lyco- 
persicum esculentum, Miller, 

IjipT Baingan, ^if V^nge. 

SR-fgoft Kamuni, ch » chH | -4l ' Kakamachi. 

jfr^fftiWi" Mothi-ringani, 

^g fgr Batata. 

m^ Tivar. 

f^ToZ^ D (id hah*. 

^Tcfft Iniphi. 

^h^oCTJondhala, '^^r^ Jav^ri. 

^ k^\ Siindiya, ^TTo^Shalu. 

^f^ Rohan, ^t^l^ Poldri 

<|i<^<^H Phalsan. 

H^HM<0 Madanaghanti, ^f¥h^ >Tnft Ghant 
che bhaji, ^t?ft I>hoti. 
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Sphseranthus indicus 

Spilanthes Acmella, Linn. var. 
oleracea, Clarke, 

Spinacia oleracea, Mill 

Spondias mangifera, Pers 



Sponia Wightii 



Stemodia ruderalis 

Stephanotis floribunda, Poir.,., 
Stephegyne parviflora, Korth, 



Sterculia colorata, Roxb, 
foetida, Linn, . 
guttata, Roxb, , 
urens, Roxb..., 



jf 
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„ „ (gum) 

„ villosa, Roxb 

Stereospermurn chelonoides, 

D.C. 
„ suaveolens, D- C. 

Streblus asper, Lour 

Strobilanthes ciliatus, Nees ... 



>> 



>> 
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glutinosus, Nees, 
Heyneanus, Nees. 
ixiocephalus, 

Benth, 

Strcemeria tetrandra 

Strychnos colubrina, Li.nn 






„ (wood)... 

Ignatii, Berp 

Nux- vomica, Linn..^ 
Potatorum, Linn, F' 



Stylodiscus trifoliatus , 

Styrax Benzoin, dry and (resin) 

Suoeda fruticosa, Forsh 

„ nudiflora, Moq 



5^ Mdndi, Jftu^ ^ Gorakh miSndi, <^>^cfc 

^<j^Kharak-she'pu, ?rrt Nai. 
^^i^Tf'^T' Acharabondi. 

TH^^ Palak. 

BTSTirr Ambara, ^TTH*^ Ranamb^, fa<ii^ r 

Khatamba, ffo^arf^ Dolambd, btttST Amrd. 
gfTRfr Kapasbi, ^|T^55: Khargol. S. orien- 

talis, Planch 
See Lindenbergia urticsefolia. 
JT^f^ Mdgari vel. 
cfTf^ Kadatnb, ^^^ Halavan, vulg. ^^i^ 

Kalamb. 
^r^ Kbaushi, Hlj^lj Bhaikoi. 
%^^TT Deodar. 

'flHfr^ Goldar, gTcRT Kiikar. 
qr^ Pandriik, ^^gft Kavali, gR-f^KanduI, 

cRT Karai, 4H|t6V|^?7 Saldhaval. 
cfii'^^Tll Karaigond, 
?J?5^S^ Gdlkhandar, ^f55 Udal. 
crr§o5 Paral. 

^r^^nO Kalgori, iTf^ P^dri, ^THTryr Patald. 

^g-^f Kharota, «R7TT Karera. 

grr^ Kdrvi, ^|?T Kara, srk^ Karav, 

Karvi. 
m^6\ Vayati. 

^(efi^r or ^^TCT Akra or akra. 
^n^ Karvi, &c. 

See Cadaba indica. 

^r«K^H& Kajarvel, JTHTg^ Nagamdshti, 

ehr|o& Kanal. 
'fr^nrO «7r^r?t Gohdgari lakari. 
qqt^TT Papit^. 

gTHITT Kajra, ^T^HT Kiichla. 
f^^raf!" Nivali, gfTfTcF Katak, N^ypra* Chilbiji 

RHoft Mirmali. 
See Bischoffia javanica. 
g^f Ud, r?)«lH Loban (imj)d,) 
r'^Xm Ldna, HTW Moras. 
4tC^ Moras. 



sirnrr 
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Swertia affiiiis, Clarke 

angustifoiia, Ham 

Chirata, Ham 

corymbosa, Wight 

decussata, Nimmo 

paniculata, Wall 

Symplocos racemosa, Roxb.,., 
Synantherias sylvatica, Sckott. 

Syzygium Jarabolanutn 

,, . salicifolium 

Tabernsemontana coronaria, Br- 

„ dichotoma, Roxb. 

Tacca pinnatifida, Fori<lc 

Tagetes patula... 



>> 



>> 
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Taraarindus indica, Linn .*.... 

„ (ripe pods). 
Tamarix dioica, Roxb 

ericoides, Rothb 

gallica, Linn 

(grtllO 

orientalis (galls) 

Tapinocarpus indicu>, Dah..,. 

Taraxacum Dens-leonis 

Taxus baccata, Linn, (leaves)... 

Tecoma undulata, 6r, Don 

Tectona graudis, Linn, .. 

Tephrosia purpurea, Pers 

„ suberosa 

Termioalia Arjuna, Bedd 

belerica, Roxb 



» 



» 



» 



Catappa, Linn. ... 
Chebula Retz, ... 



» 
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paniculata, W.^A, 
tomentosa, W.^A. 
Tetrameles nudiflora, R. Br,., 

Tetrantbera apetala 

„ lancifolia 

,, monopetala 



#•> ,•••• 



ftn^R^ Silaras. 

H^r^ IcRTTfrT Pahari kirait. 

fcfTilld Kirait. 

cRT^ •rrV Karvi nai. 

^^r Rl?7n^ Knrvi shilajit. 

cITS^ Tl^ Karvi nai. 

??r^ Lodhra, f^T Hura. 

^STJnr Vajr-muth, si^fiji XJzo-miith of Goa. 

iSee Eugenia Jnmbolana. 

See Eugenia lissophylla. 

cfipC Tagar, ^r^ Nandet. ( ir'TrHR Gantagar 

var. with large clusters of flowers.) 
f>27^ Tital. 

^?;%^r*rnr Sardecl>an»ar, ^^chill' Deokauda. 
^Trsy^SKr Guljaferi, T^JTH^^ Makhnial. 

fl"^:^^ 1^ Rozia chephnl. T. erecta,it««. 
^^^ Amli, 1%^ Chinch. 
BTflar?:^ f%^ Ambur-chi-chinch. 

^^TH |Tn7 T-aJ jhau. 

|Tn7 Jhau, ^^ Sarii. 

irnr Jhf«u. 

Hf^^l^rf Magiva mai. 

Hn i ^ r ^ Trf Magiya mai. T. articulata, Vahl. 

^^^f^ffV^Sf Diikarmungli. 

W^qr?r Bhui f»atra. T. officinale, Wiggers. 

^4t Barmi {ijtipd) 

^^HT^TT or ?:Tf7fr^r, Rakta rohida or raktrora. 

^\x\ Sag. 

^ 1 ' ^V ^r Sarpiiiikha, T^^Tofl" Unhali. 

See Mundulea suberosa. 

3T^qr Arjijn, ^^ Sliardul, RjTo? Pinjal. 

%f^r Behera, fr^r Hela, Ir^rtif Helari, ^T^F 

Hirada, q'oJr Ela. 
^^PT Badam, iflT^r ^^Pf Bangali badam. 
'^T^RT f^T^ Chamhari hirada, tlKlff^^F 

Kangarihirada. 
f%iro5 Kinjal, ^R^?:r Kijura. 
qiT Ain, an^^of Asan, Brrl^ Ain. 
■;» fy r ?ff ^"^ Jangli bhendi. 
See Litssea tomentosa. 

„ lancifolia. 

„ polyantha. 
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Tetanthera Roxburghii 

Thalictrum foliolosum, D. G,., 

Thespesia Lampas, Dalz 

„ populnea, Corr 



Thevetia nereifolia, Juss 
Thunborgia fragrans, Roxb 
Tiaridium indicum, EriyeL, 
Tinospora coidifolia, Miers 



Toddalia aculeata, Pera 

Tordvlium Secacul, Mill 

Tradescantia axillaris, Linn... 

„ discolor, Willd.,, 

Traga involucrata, Mull-Arg,, 



Trap fa bispinosa, Roxb,.,» 
Trewia nudiflora, WiUd, 
Trianthema intermedia .... 
micrantha ..., 
obcordata .... 



y* 
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Tiibulus terrestris, Linn, 



Trichodesma africanum, JBr... 

„ indicum, Br 

Tricholepis glaberrima ........ 

„ procumbens 

Trichosanthes aiiguina, Ltww .. 

cordata, Roxb 

cucomerina, Linn, 

dioica, Roxb 

palmata, Roxb 

Trigonella corniculata, Linn,,, 
,, Fenum-g r oe c u m, 

Linn, 

Triticum sestivum, Lam 

Triumfetta pilosa, Roth 

„ rhomboidea, Jacq,,, 

Turnera ulmifolia, Don 

Turrcea virens, Linn 



») 
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See Litsaea sebifera. 

fq^rtrrr Piyaranga {iwpd). 

^r*f^T^ ^TTS" Ran bhendi che jhar. 

H¥r# ITIT Bhendi che jhar, Rq^^ft Pimparni, 

ftT^ Pirn pari. 
fq^Q& l clp^^ Pivala-kanher. 
qfl^r^ Erivel for %:^J%r3r. 
ijj^r Bhurijndi. Heliotropium indicum, Lijin, 
4 To 6^ t^ Gulvel, BT^C^ Ambarvel, af'T^?^'?^ 

Amarvel, BT*T^ Anirita, iTF^%^ Garudvel, 

qfira? Gharol. 

^V^ STT^F Mora-agerd. 

^ l ^hT^ '^ f%^ Shekakule misri. 

f ^^FiT Ichka, ^rnfopKajal. 

?5n^ gr^r^ Lal.kuvar. 

j^t^rfl Kulti, ihMfO Kolcti, UlTW^rr Thora- 
dgiva, cfTo^r^r Kaldvi. 

pEr^nrr Shinghara. 

U S TIT Petari. 

^rft" Vaho. T. hydaspica, Edgw. 

qr^f^pft Fasarlani, T. pentandra, Linn, 

;i?rnjT Khapra, ^^*n" Narma. T, mouogyna, 

Linn* 
af l ^^ " Gokharu, ^(JX^ or ^ERtI" Saratd or 

Sarante. 
TniTqpU Pabarpani. 
f^nft Ginghi, ifH'^^IM Gaozaban. 
^^RT^ Mot^bor. 
See Volutarella divaricata. 
q^55 PartJl, q^iT^o? Parval, qr^fo5 Pandol. 
H '^'^^Q g Bsln parval. 
cF^q^o^ Karuparval (of the Concan). 
^^q^r^SC: Karuparval (of Guzerat). 
^rSH or q y ^ ^ o g Kaundal or Kavandal. 
tftrq Tirap. 
^^ Methi. 

ire Gahun. 

37rfl: ^rr^ Kdtre Vandrc. 

PT'^^^V Nichardi. 

f%irn Bhinjra. 

^^ ^^ Kapiir-bhendi. 
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Tylophora asthmatica, ^. ^A, 



carnosa, Wall 

fasciculata, Ham . . . 

mollissima, Wight,. 

Typha aQgustifolia, Linn 

Ulmus integrifolia, Roxb 



a 
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Uncaria Gambier, Hunter (ex- 
tract) . 

Uraria lagopoides, D, C 

Urena lobata, Linn 

,, sinuata, Linn 

UrgiDea indica, Kunth 



Urostigma , 

drtica interrupta, Linn, 



Utricularia albo-coerulea 
Uvaria odoratissima ...., 



Vachellia Farnesiana . 

Valeriana Hardwjckii, Wall* 

(root)' 

Valeriana Hookeriana, W. ^ A, 

Vandellia pedunculata, Benth, 

Vangueria edulis, Vahl 

„ spinosa, Roxb 

Vateria indica, Zin;i (resin)... 

Ventilago Madraspatana, 

Gdrtn. 

Verbesina biflora 

Vernonia anthelmintica. Willd 
„ conyzoides, Wight ... 

„ divergens, Bentk 

Viburnum fcetidum, ^a// 

Vicia Faba, Linn (seed) 

,, hirsuta, KoGh 

VigBa Catiang, iS'yirf/ 

„ vexillata, Bentk 

Vinca rosea, Roxb 

Viola odorata, Xinw. (flowers). . 

suffruticosa j 

6 



ft'irarrft Pitkdri, f^TPTrtt Pitm^ri, fqi?|^ 

Pitvel. 

RfcF^ Dlkvel. 

2^ft;^ Bhui don. 

HT^I cffl Moshdkl. 

^T'Wrir Rimban, ^R^mfl" R^nbijri. 

«IN<Ar Vdvald, ^TTTSTT Papard, ^^f^ Ains^- 
dara. 

P^ ^RT Chini kdt (impd.) 

4^th \ Davald, f^^TT Pithvan. 

c|H?^ Vanbhendi. 

ilH^^ I H^ft R^n kdpshi. 

CIH«hi^l R^u kdnd^, «hrF^^ Kochinda, 

ehlr^chl^l Kolkdndd. 
See Fieus. 

?^nrfrfftKh4)kdI, ^^chHrfl rerekolti, ^^Hl^ 
AgiyL 

^\^^'^t^\^ Kijat-chi-gh^ns. 

q?l o& ( -bim Kdla chdmp^ Plt^M<ft-^m ViMyeti 

champ^. 
See Acacia Farnesiana. 
H^IMJt^^r Tagarganthoda (impd.) 

eh i o6MHi Kalagavar. 

TfS'^T^ Gadagvel. 

W^ AliS. 

f^'^fo^ Chircholi. 

^|%f ^TTC Safed ddmar, ^^ Chandriis 
(i^npd), 

4^\4^t^ Khdndvel f?t^§f^ Lokhandi. 

See Wedeb'a biflora. 

^rrS fift K^16 jir^, cR^ f^ Karii jir^. 

ohKo&'u Karalye. ^fft^ Sahadevi. 

^<|< Bdndar. 

; T i^r5 Narvel. 

^ f cl^H f Bdkala (impd,) 

ST7^ Ankri. 

^toCTf Choulai. 

fj j iHqTfg y Birambol, f Wt^r HaldW. 

^TfP^ Sadaphiil. 

i r S ^ gfHy ^ Giil^banafsha {impd.) 

See lonidium suffruUcoavxm. 
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Viscum album, Linn, (fruit)... 

Vitex Negundo, Linn., and tri- 

folia, Linn, 

,, sp. (fruit) 

Vitis araneosus, Dalz 

„ » (root) 

„ auriculatay Roxb 

„ carnosa, Wall. , 

,, discolor, Pa/^r 



yj indica, Linn 

„ lanceolaria, Roxb 

„ latifolia, Roxb 

„ quadrangularis, Wall, ... 



„ repanda, W* ^ A 

„ Rheedii, W. ^ A 

„ tomentosa 

„ Tinifera, Linn 

Voandseia subterranea (seed)... 
Volutarella divaricata, Benth... 



Webera cornbosa, Willd 

Wedelia biflora,i). C 

,, calendulacea, Less. ... 

"Withania congulans, JDunal, ... 
„ somnifera, Dunal. ... 

Woodfordia floribunda, Salisb. 



ft 



Wrightia tinctoria, £r 

,> (seed) 

tomentosa, Roem et 
8chult' 

Xanthium strumarium, Linn.,, 

Xanthocbymus ovalifolius 

,, pictorius 

Xylia dolabriformis, Benth, ... 

Zanonia indica, Linn 

Zanthoxylum alatum, Roxb. .,. 



f^^rPwt" SFn'^^hin^ Kishmishe, Kdvaliy^n 

(mpc?.) 
f%t^ Nirgdndi, Pr^ Nirgdri, fSTT'fl- 

Indrdni, fk^K Lingur, 
^•JTT^Sambhalu, ^^pn" Rernikd (impd.) 
«lnrt%^ Bendarvel, ^^^ Ghorvel. 
^TIT^^n^ Chamarmdsli. 
<h r Q6>^<^ Kdlivel. 
Bft^Odi. 
dN^ HHJ'cfl" '^?fy Tambare panachi chand- 

vel, ^t^l^ l '^r^ Telichavel. 
^IHohi^l Palkdnda. 
^sr^fllrfl*^!^ Khdjgolichavel. 
5ri%°rr Nadena. 
^i4^«h< Harsankar, J%^%f^ Mhaisvel, f^f^^ 

Kharbuti, "^^V^ ^rtT^?T Chaudiri- 

kandvel. 
irSoP Gendal. 
^hrr Vdnsa. 
ff^r^ Shendvel. 
3[f^ Drdksba. 
^Nt^ ^^r Mosambi-chan^. 

srnr^ Badaward. 

cfrft Kdre. 

4rir|ctf) Sdnki. 

Rr^oSWrsFTT Pivalamaka. 

^raR^ Kaknaj, «pflT5ff Panirband. 

ST'qipTr Ashvaganda, f%«^ Tila, sr^^srI 

Ranch dki. 
^^ Dhauri, >JrnT#lr Dhayati ,v^ri7^Dhasisi 

^TfTOsfl" Pbulsati, VTRTRo? Dhaiphal. 
<* I q6 I ^^I Kdlakdrd. 
tJrt tsr^n" Gora indrajav. 
^niTl^^r Tdmbard-kdra. 

^%'^ Shankesvar. 

See Garcinia ovalifolia. 

See Garcinia Xanthochymus. 

^^35 Yerdl, irhr Jamb. 

^r^it Chirpdti. 

WW^\^ Tejphal, %«f^o? Tejbul. 



/ 
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Zanthoxylum Rhetsa", D. C..,] rW^ETS? Tisal, f^ss^ Triphal, f^^^Fo? Chir- 

phal. 
^fT^" S^tar (impd.) 
»T^rrf Makai, 557 Bdta. 
%%TTr or iir%r, Gometta or gomet^. 
^^rsSt Vardli. 

rft^TTNisan, ir^^^O fo^f Malabari-halad. 
BTT^ Ale, arST^ Adrak. 
57 Siinth. 
jftg^ Nisan. 



Zataria multiflora, Boiss 

Zea Mays, Linn 

Zehneria umbellata, Thwaites. 

„ Baneriaira , 

Zinziber Cassumuner, Roxb. ... 

99 officinale, Roscoe 

« »> (dry) 

„ macrostachyum, Dalz,, 



Zizyphus Jujuba, Lam ?^^ Bor, ^ Bher, ^r^WC Raibor. 



9, rugosus, Lam 

„ vulgaris. Lam 

„ xylopyrus, IVilld. ... 

Zygophyllum simplex, Linn ... 

Zornia diphylla ., 



5^rT Toran. 

^7|f^ Unndb (invpd^) 

Tjfft Giiti, qj-^ Ghont, ^<4|fft Bhdrgdti. 

qrn^^ Patldni, 

^Fo^^ or <«qffl Nalabargi or barki. 



"NESTING OF THE INDIAN HIRUNDINES.*' 

By Lieut. H. E. Barnes. 
The Hirundmes are popularly known as Swallows and Martins 
{Hirundinince). To these I add the Swifts (Gypsellince) , as they 
have many features in common, and together comprise one family 
(Hirundinidce) . They are well represented in India, there being no 
less than forty-five species supposed to occur within our limits, but 
of this number five are somewhat doubtful. When we consider 
that there are but four species frequenting the British Isles [exclud- 
ing the Spine-tailed Swallow (Acanthylis caudaeuta), the Purple 
Martin {Hi7*undo purpurea) , and the Alpine Swift {Cypsellus melha), 
all of which are extremely rare visitors], we at once see how well 
favoured in this respect India is compared with Great Britain. 
Some of these are cold weather visitors only and do not remain to 
breed, and the nidification of many is but imperfectly known. The 
habitat of several is very restricted, while others again, although 
generally distributed throughout the country, are yet extremely 
local. For instance, the Palm Swift ( Cypsellus batassiensis) is found 
wherever the tar or toddy palm {Borassus flahelliformis) abounds, 
but nowhere else. In the Hirundines the bill is very small, but the 
gap^ is unusually large, reaching to a point below the eye. They 
all feed exclusively on insects, usually small ones, such as mosqui- 
toes, midges and gnats. These they invariably capture oxi\ke^\\i^. 
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When tbey have young in the nest, they collect these insects into a 
mass or ball which is retained in the mouth. The number thus 
collected is almost incredible. Their long narrow wings are admir- 
ably suited to an aerial life, and they are capable of sustaining them- 
selves on the wing throughout the whole day, without showing the 
least sign of fatigue. At times they fly so high as to be barely 
visible, while at others they only just skim the surface of a tank. 
The toes of the swifts are all directed forward, enabling them to 
cling to the slightest projection with perfect ease, but the swallows 
do not possess this faculty. Some of them are exceedingly beauti- 
ful, but others are much less ornate, their colours ranging from the 
bright steel-blue of the Wire-tailed Swallow (Hirundo fiUfera), 
(which is, to my thinking, the handsomest of the family), through 
the sober brown of the little Sand Martin {Gotyle sinensis), to the 
sombre-hue of the better known Swift {Cypsellus affinis). Their 
nests exhibit great diversity, both as regards the style of architec- 
ture and the materials used in their construction, but each indivi- 
dual of a species builds a similar nest and makes use of the same* 
kind of material, so that an oologist of moderate experience on find- 
ing a nest can tell at a glance to what species the little architect 
belongs. The sites chosen for the nests differ still more than the 
nests themselves. Some species attach them to the faces of perj>en- 
dicular cliffs ; others to the eaves of houses. Some place them under 
bridges or culverts. One chooses the leaf of a toddy palm ; another 
a decayed bough of an acacia tree; while another bores a hole in the 
sandy bank of a river. Many breed in colonies, but the greater num- 
ber singly. Some court the presence of man, others quite the reverse. 
They are mostly birds of small size. One of the largest we have in 
India is the Alpine Swift, which measures about nine inches in 
length. The Common Chimney (Hirundo rustica) and Wire-tailed 
Swallows, the Dusky Crag (Ptyonoprogne concolor), and several 
other Martins make half saucer or cup-shape nests. The first-named 
does not breed in the plains of India, but on the approach of the 
hot weather retires further north for that purpose. I found them 
breeding freely in the Bolan Pass and also in Southern Afghanistan, 
but the Wire-tailed Swallow and the Dusky Crag Martin breed 
generally all over the country, rearing at least two broods in the 
year, one in the spring and the other in the autumn. If the first 
clutch of eggs be taken they will lay a second, and if that betaken, 
a third in the same nest. The nest of the Common Swallow is gene- 
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rally affixed to the rafters of an outhouse or other building. They 
do not seem to mind the presence of man in the least. The nest 
of the Wire-tailed Swallow is generally placed under the cornice of a 
bridge, or under the bridge itself, sometimes under an overhanging 
shelf of rock, but always in close vicinity to water. That of the Crag 
Martin is placed under a projection in the face of a rocky cliff, far 
from the haunts of man/ or under the eaves of a house in his very 
nddst. The nests of all three are well lined with soft feathers, and 
they often serve for a second brood, the feathers only being renewed. 
The eggs, three in number, are very handsome, being white with a 
delicate pink tint when fresh and unblown, thickly spotted and 
speckled with bright red-brown and inky-purple, but the markings 
on the eggs of the latter are not so bright or so well defined as on 
those of the two former. The nest of the Mosque Swallow 
{Eirundo erythropygia) is built after a very different pattern, but the 
material used is the same, viz,, mud, which the bird procures from 
the banks of the nearest pond or river. Both sexes assist in making 
the nest, which is of a peculiar shape, and has been, not inaptly, 
described as retort-shape, or rather half-retort. It is usually affixed 
to the roof of a cave, bridge, or culvert, or to the under-surface of 
the ledge of a rock. They construct a large bulb-like chamber, five 
or six inches in diameter, with a tubular passage of varying length 
reaching occasionally to quite nine inches, but in general the length 
is not more than four or five. The male bird of fcen goes on length- 
ening this passage after the eggs are laid and while the female is 
sitting on them. The nest is well lined with soft feathers, and the 
-eggs, three in number, are pure unspotted white. After the birds 
have once chosen a site for a nest, they are very hard to drive away. 
I have often broken open nests to see if any eggs had been laid, and 
they have always been repaired, and I have eventually obtained 
eggs from them. To such an extent is the constructive faculty 
developed in these birds that they often build two or more nests 
before they are satisfied, and they are known to make a winter resi- 
dence for themselves in which eggs are never found. They are 
solitary breeders. Not so, however, the Cliff Swallows {Hirimdo 
Jluvicola), whose immense clusters of nests often amount to from one 
hundred and fifty to two hundred in number. They also build 
retort-shape nests, but in quite a different fashion, the bulbs or 
chamber portions being affixed to the under-surface of a shelving 
r^oek, or under a bridge with the tubes hanging do^ii ot x^>£!fikst %» 
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little outwards, the whole looking not unlike a huge honeycomb* 
They are well lined with feathers, and the eggs, three in number, 
vary a great deal in shape, size, and colour. About half of them are 
pure unspotted white, and the remaining half are more or less 
spotted, speckled, or streaked with yellowish-brown. These mark- 
ings are, however, not very clearly defined. All the eggs of a 
clutch are of the same type. They breed at least twice a year, nests 
being found from July to April in most places where they breed* 
These colonies are always near water. Their nests are occasionally 
appropriated by the Common Swift. A cluster of these nests that I 
found under a bridge on the Saugor road, about twenty miles frona 
Kareli, was jointly tenanted by Cliff Swallows, Indian Swifts, and 
Common Sparrows {Passer mdicus). The outer nests were occupied 
by the Swifts and Sparrows and the inner ones by the Cliff Swal- 
lows. The next birds are the Sand Martins {Oofyle ripariaj 
C, suhsoccata, C. sinensis), of which it is still an open question 
whether one, two, or three species occur in India. I myself 
have only met with one, and this is the Indian Sand Martin, 
whose method of breeding is somewhat similar to that of our British 
species, but the nesting holes seem much more scattered. They bore 
holes in the sandy banks of rivers to the depth of one and a half to 
more than four feet according to the relative hardness of the soil 
and at the end of this hole or passage, which is somewhat enlarged^ 
they make a nest, composed of fine grass roots and feathers^ The 
eggs' are pure, spotless white, and almost devoid of gloss. I bav& 
never found more than three eggs in any one nest, but others speak 
of finding as many as five. This completes the Swallows and Mar- 
tins. The Swifts differ widely in many respects from the foregoing, 
as do also their nests. Mud that entered so largely into their con- 
struction is now no longer found, but in its stead agglutinated saliv& 
is most frequently used. The different species of swifts build very 
dissimilar nests. The nesting of the Indian Swift is so well koowu 
that it is almost superfluous to say anything about it, but frequently 
common every -day objects are passed over unnoticed, and to meet 
such cases as these I will briefly describe their nests. As a rule, 
they breed together in great numbers. They often make a huge 
cluster of nests, which they affix to the roof of a cave or other sait- 
able place, with isolated nests or small clumps of two or three, 
scattered here and there in close proximity to the central mass. 
Thehu^iTequeniA the busiest thoroughfares, as well as the moBt 
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retired spots. Another favourite site for their nests is the space 

between the rafters of a stable roof or verandah as well as under the 

eaves of houses. Great numbers of them may now be seen breeding 

in the verandah, under the Oommisssry-Generars offices in the Fort. 

Their nests, which take a considerable time to construct, are com. 

posed of agglutinated saliva mixed with a few feathers and straws. 

They are of no particular shape, being at times long and narrow, 

occasionally almost round, but most often they are of a very irregular 

oblong shape. The eggs, three in number, are long narrow ovals, 

of a pure glossless white. The birds seem to be always breeding, 

for I see from my notes that there is not a month in the year in 

"which I have not taken eggs or found nestlings more or less callow. 

I have never seen any Indian eggs of the Alpine Swift, 

b«t Mr. Davidson, of Malligaum, showed me both nests and 

nestlings which he had obtained from the mountains in that district. 

He «ays that the birds breed in deep clefts and fissures of almost 

inaccessible rocks. On several occasions he made attempts to 

secure their eggs. These places are always inaccessible from below, 

and geaerally it is impossible to get on the cliifs above them, so as 

to be abie to let dowa a rope. In one or two places, however, they 

breed on cliffs, above which people can walk with safety, and the 

Sheels get down to them in the same way as they do to take honey. 

A rope ladder is constructed of pieces of bamboo about fifteen inches 

Jong, tied between two strong ropes, which are fastened to a very 

thick rope. The steps are two and a half feet apart, so that 

a long ladder does not weigh very much. The thick rope is tied to 

a tree if possible, if not it is held by a number of men and the rope 

ladder hung over the precipice. A Bheel then ties a light rope 

under his arms, and with the end held by people above who pay 

out the rope, runs down the ladder which swings about in the wind. 

In taking the nest of the Alpine Swift, however, the difficulty 

lies in the fact that they breed in fissures stretching upwards 

into overhanging clifis. Many of these places the man cannot 

get at, or even if he can the nests are out of his reach. During 

the rains the people refused to try at all, on the ground that at 

that season the overhanging cliff would probably fall on them. 

The specimen of nest shows where it was fastened to both sides of 

the fissure. It is a very solid structure in comparison to that of the 

Common Indian Swift. The Palm Swift is, as I have already said, 

• found throughout the plains of India, wherever \i\v.e \iC>dA^ \x^^ 
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abounds^ and it is to the under-surface of a leaf of this tree that they 
attach their tiny nests. They are composed of fine vegetable down, 
cemented together by the saliva of the birds. The upper edge of the 
rim of the nest (which in shape resembles a watch pocket) is gene- 
rally very hard and cordlike^ but the remaining portion of it is mucli 
softer. The eggs, three in number^ are perfect miniatures of those 
of the Common Swift. They are solitary builders, as a rule, gene- 
rally not more than one or two nests being found on the same tree. 
The Palm Roof Swifts (Cypsellus infumatus) are stated by Dr. 
Jerdon (I have myself never seen one), to attach their nests to the 
palm leaves, used by the people in the Naga Hills to roof their huts. 
The roofs consist of two separate layers, and it is to the upper 
surface of the lower layer that the nests are attached. One of the 
Edible Nest Swiftlets {Oollocalia unicolor) breeds in several places 
on the Nilgiri Hills, as also on the Vingorla Rocks, from whence it 
is stated that one hundredweight of nests are exported every season. 
These nests are, however, much inferior in value to those of 0, linchi 
and C spodiapygiai which are clear white. Both kinds are, how- 
ever, esteemed a delicacy in China and fetch there a good price. I 
will conclude my remarks with an account of the nesting of, per- 
haps, the most interesting bird of all. I allude to the Crested 
Tree Swift {Dendrochelidon coronata), which makes its nest against 
the side of a dead branch, in shape like a very shallow half saucer, 
which can easily be covered by a depreciated rupee, and it is no- 
where more than one-eighth of an inch in thickness, and is barely 
half an inch in depth. As might be expected, a single egg only is 
laid, which is of a pure glossless white. The nest itself is com- 
posed of thin flakes of bark glued together with saliva. 

My object has been to give a plain description, or rather 
account, of the nesting habits of these, to me, interesting birds, 
and I have avoided the use of scientific and technical terms as much 

as possible. 
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CATALOGUE 

OF THE Si^AKEfl IN THE SoOIETY'S COLLECTION. 



Families. 



Genera and Species. 



Locality. 



I. — Typhlopida3 . 
(Blind Snakes.) 






II.— Tortricidaa .. 
(The Short-tail 
ed Earth 
Snakes) 

III. — Pythonidae 
(xhe Pythons ) 



it 



IV. — Erycidae. 

(The Sand 

Snakes ) 



*» 



• «• . . . 



V. — Acrochordi(3a3 
(The Wart 
Snakes.) 



it 



VII.— Uropelti<li3e. 
( Hough -tailed 
Earth Snakes.) 






VIT.— Zcnopclti- 
da3. 

(Iridescent 

Earth Snakes ) 

VIII. — Calamari- 
(laB. 
(Dwarf Snakes.) 






IX. "— Homalopsi- 
dao. 
(Eiver Snakes.) 



1 
I 
1 
1 
1 
1 
I 

1 
1 



1 
I 
1 
I 
i 



Typhlops porrectus 






II 



brahmin us 



»> 



Ouychocephalns acutus... 

« i» 

ij II 



Cylindrophis macnlatus . . . 
rafus 



1} 



Python molurua 



a 



11 



»» »» ••• 

reticulatus 



i> 



„ Guv.)... 
Goiigy lophis conicus 



II 

it 
»» 
If 



II 

IJ 
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Eryx Johnii 



II 
II 



II 
II 



(j»^v.) 



Chorsydrus granulatua ... 



II 



i> 



II 



II 



SillyburaElliotii.... 
bicatenata. 



IT 



„ macrolepia 

ji i» 

Shortii .... 



II 



Xonopeltis unicolor 



Aspidura trachyprocta ... 



»» 
JI 
•I 



»i 

i» 



II (juv.) 



Feronia sieboldi 



II 
II 



II 



Bandora, Bombay. 

Cutch. 

Mauritius. 

Poena. 

Neemuch. 

Carwar. 

Alibug, Kolaba. 

Ceylon. 
Henzada, Burmah. 



Lanowli. 

Bombay. 

Carwar. 

Mergui Archipelago. 

Moulmeiu. 



Bombay. 



II 



Saugor, C. P. 
Hitigoli, Deccan. 
Poona. 
Bombay. 



Poona. 



Bombay Harbour. 



II 



II 



Belgaum. 
Poona. 

Khandalla. 

Lanowli. 

Henzada, Burmah. 



Ceylon. 



II 

M 
J» 
II 



Sanger, 0, P. 



1} 
II 
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Families. 



Genera and Species. 



Locality. 



IX. — Homalopsi- 
dae — {contd,) 



79 

if 
fi 
i» 
»> 
>> 
iJ 
a 
>> 



X. — Amblycepha- 
lidae. 

(Blant-headed 
Snakes.) 

XI. — Oligontidae 
(Filleted Ground 
Snakes.) 



>> 

>> 
)i 
»> 
» 

a 
a 

>> 

?> 

V 

jj 



• ■ • • • • 



XII. — Lycodonti- 
dae. 

( Harmless-fang- 
ed Snakes) 



a 

9> 

if 

»9 

>» 
it 
J> 



XIII.— Colubridao 
Group 2 Coronel 
liua, / / 



Cerberas rhy nchops 

>> >> 

)} i> (jiiv)... 

J. ^ M (JUV.)... 

Fer don ia rtnicolor 

^ >jt J) ......... 

Hipistls hydrinus 

)) jj .<....... 

)j « 



None. 



Oligodon subgriseus .... 

»> )) •••• 

» >> •••• 

jf » 

M if "" 

» j> ••• • 

>> »J •••• 

J> )| 

>» )) •••• 

J> JJ •••• 

Oligodon sublineatus .... 

,, spilonotus .... 

„ subpunctatus . 

)> JJ •••• 

,j JJ (j»v-) 

„ fasciatus (juv.).. 

,j JJ (jtiv.).. 

Simotes Bassellii 

JJ >» 

>j JJ 

JJ >» 

JJ »> 

,t J.. G^v)- 

„ Iseniatus 

it JJ • •• 

Ly codon auIicuB 

II j> 

JJ 'J 

„ (Ceylon variety) 

JJ j» 

II JI ••••• 

Ji JJ 

JI JJ ••••• 

JJ JJ 

JI JI 

JI JI 

»» JJ 

CyclopLis calamaria 



Bombay Harbonr. 



J) 
JJ 

jj 
JJ 



Carwar. 
Moulmein. 



a 
ii 
a 
II 



Bombay. 



»» 

Deolali. 

i> 
Colaba. 

Khandalla. 

Ceylon. 

JJ 
)j 
Carwar, 

J} 

Ceylon. 

Bombay. 

Lanowli. 

j» 
Poena. 

Bombay. 

Poona. 

Bombay. 

>> 

)i 

II 

Carwar. 

JJ 
Btu-mah. 

JJ 

Thanna. 

Bombay. 

JJ 
Ceylon. 

Bombay. 

I) 
Ceylon. 

Bombay. 

JJ 

JJ 

JJ 

Poona. 

Ceylon. 
Mahablesbwar. 
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Families. 



Genera and Species. 



Locality. 



{Gronnd Colubers) 



XIII.— Colubridse. 
Gronp II.-Colu- 

briua. 
(Agile Colubers.) 



a 

a 
»» 
l> 

j> 
J> 
l» 
>i 

>i 

)f 



XITI.— Colubridaj. 

Gronp III.-Drya- 

dina. " 

(Bash Colubers) 



Xlir.— Colubridae 

Group IV.— Nal. 
ricina. 

(Amphib. Colu- 
bers.) 

>> 

jj 

>i 

Ji « 

it ••• •' 

If ...... 

» 

>» 

>> 

>> 

»> 

>» 

•» 

>} 

>» 

if •••.•• 

>> 

>> •••... 

>» 

>» 

» 

» • 



Cjelophia calamaria . 

Ptyas mucosus (head) 
»» >> » 






(jnv.) 

(jiiv-) 

» (i«v) 

„ foetus in egg 






j» »» >» 

Zamenifi diadema 






fasciolatus 

If 
»» 



ventrimaculatus. 



» 

Cynophis Helena 

Malabaricus 



it 
i» 



j» ...... 

j> 

„ (jnv.)... 

>i 



None. 



Tropidonotus 
tiatus. 
>» 



qumcunc- 



>j 



variety ... 



I) 

)) 
fi 

a 
j> 
)) 
>» 
)) 
}) 
ii 
}) 
j» 
}} 
I) 

)i 
J) 



It 



(fcBtal speci- 
men in egg) 

(jnv) 

stolatus 



}i 



(foetal speci- 
men in egg.) 



I) 



platycepe 






plumbicolor ... 



» 
it 

» 



Beddomii 



punctatuB. 



Mahableshwar. 



Bombay 

tt 
tt 
i> 
>i 

it 

Campbell pore. 

Bhooj , Cutch. 

Thanna. 

Khandalla. 

Saugor, C. P. 

Poena. 

Perim Island. 

Campbellpore. 

Ceylon. 

Mahableshwar. 

Khandalla. 

Lanowli. 
Khandala. 



Bombay. 



» 



Ceylon. 

Mahableshwar. 
Bombay. 

Poena . 
Bombay. 

1) 



1} 
Poena. 

Thundiani. 

»» 

>> 
Saugor. 

Kirkee. 

tt 
Carwar. 
Deolali. 
Poena. 

ft 
tt 
Mahableshwar. 



Alibag. 



>> 
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Families. 




Genera and Species. 


Locality. 


XIV. — Dendrophi 
da3. 
(Tree Snakes.) 

>i 


. 1 
1 

j 

2 

••• 

• • • 


Chry sopelea ornata 

»» it 

., . tt (jav.) ... 
Dendrophis picta 


Ceylon. 

Carwar. 

>> 
Surat. 








9) ****** 




S. Travancore. 


5» •••••• 

XV. — Dryiophidas 
(Long-nosed 
Tree Snakes.) 


Passcr^ta mycteriz3,n8 ... 


Thanna. 
Bombay. 


>' •••.. 


tt ■" 


>> 
Ceylon. 
Pooua. 


if '•» •• • 


j> •■*•••**•••• 


>> ••»««. 


}f ............ 


Carwap. 


>j 

XVI.— Dipsadidae. 
(Brown -headed 
Tree Snakes.) 


)) * ....• 

Dipsas gokool 

,, ,, ,, , 


Saugor. 
Rutn^giri. 


tt $» • 


Bombay. 


II 1' "* • 


«» •«•..• 


tt 1' .••........,... 


t' 
Poona. 


>» ••• ••• 


ft ft 

Dinsas Cevlonensis 


Alibag, Kolaba. 


)i 


Dipsas tricranata 


Poona. 


XyiJ.— Paammo- 
phidae. 
(Desert Snakes.) 

XVIII. Elapidae. 
(Venomous 
Colabriue Land 
3^akcs.) 


Psanjmophis Lcithij 

Nasra trioadians 


Campbcllpore. 
Bombay. 




>> »> 

„ „ (foetus in egg) 

„ ,t O^v-) 

.,, (iuv.) 


» » 
>t 
It 


11 •••••••»» 


tt ft \j^^'/ ••• 

„ „ (Keautiah).. 
,, ,, (inv.^ 


) 1 
Henzada, Burmah. 


jf *******" 


Poona. 


9i ••• ••♦ ••■ 


It »» \j''/ 

B an'garus f asciatus 

j» tt 

,, ariCnatus 

.1 .A .......a* 


Henzada, Burmah. 


#> •...••... 




ft •••••• .«. 


Bombay. 


I> ...••»••• 




)| }} ... ... ... 

tt ft 




1/ •«.«•••.. 

«• ... ... .A* 




ff ••• 


>» ti • ••• 

i; >> •• 

'» tt 

Ophiopljagus elaps ^head) 
„ „ (skin). 


Saugor, C. P. 
Ahmedabad. 


ft. .a....... 


I» ..•..•«.. 


Carwar. 


31 ••••••••• 

ft 


Canara, (15-5). 

Penang. 

Mah ableshwar. 


* >» ..•.»»... 


tt tt 

Callophis nigrescens 

» tt 

„ t^imaculatus ... 

tf it ••• 
^ydropbjs carta 

J, 1} ...... ...... 


>> ••* • 


Carwar. 


ft ......... 


Colaba, Bombay. ' 
Bandora , , 


>l .•.••.••• 


XIX.— Hydrophi- 

daj. 
(3ea Slakes) 


Persian Gulf. 

Bombay Harbour. 
Porebunder. 


ft •••••••.• 


tf ft «•.... 

„ robusta 


Alibag 
Bombay Soas. 


ff ••....... 


J, diadema 

ti ft 

tt tt 

„ aurif asciatus ... 

„ bicolor 


ft • 


>> ••• 


II 


» ••• • 


Persian Gulf. 


ft .•••••••. 


Bombay Seas. 


>> *••••• ••• 




tf tt •* 


i> 


ft ••«••»«•« 


ti ft »..•••... 


11 


17 .«*...... 


tt ft 


)i 


7 


1 i 


»» >» •••••• ••• 


II 
"it 
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Families. 



XIX.-Hydrophl- 
die — contd, 

>» 

J y •«••••• 

)) ..... .... .. 

>> 

J» ••• 

>> 

I» ••• 

*» .• 

>» • 

XX. — Crotalidae.. 
(Crotali or 
Pifc Vipers.) 

»> 

» 

„ ........ 

»> 

»j 

n ........ 

« ••• 

>i 

,, ........ 

i> 

»» • 

>> ••• 

>> • 

91 '•• 

>> 

»l ••• 

XX r. — VipcrifI«D. 
(Vipers.) 

» 

>i 

>» 

ij 

>» 

j» ......... 

> 9 •.. 

»» 

Jl • 

M 

>> 

>» ........ 

>> 

}> 

a 

>> 

M 



Grenera and Species. 



Locality. 



Hydrophis bicolor 

„ Phipsoni 

J, Guntherii 

„ cloris 

j> »> ••* 

J, Lindsayi 

Euhydrina bongalefisis ... 
>» »> 

>i » 

Trijneresijirus trigonoce- 
phalus. 

»> » 

„ anamallensis 

»» »> 

>> if 

„ ^ „ (head) 

„ carinatjjs 

„ strigatufl 

Hypnale nepa, 

» »* 

»> »* ' 

» >i 

»> ti 

>» >• 

j> »» 

JIalys himalayanue 

it » • 

Daboia elegans 

„ „ (head)... 

>i » 

>» ft 

>» »> •• 

i> a 

»» »» 

Echis carinata 

>» »> •» 

>> >> '• 

>j n •»• 

>i j> 

»» >» ••••• 

» j» ••• 

» )• 

>» » 

j> »> 

>i » 

» >» 



Bombay Seas. 



Kattywar Coast. 
Bombay Seas. 

»» 

)> 

>» 



Ceylon. 



)i 



It 



Khandalja. 



I) 



II 



M 



Monlmein. 
Carwar, 



I) 



i> 



Geylon. 



II 
1} 



Carwar. 



Thundiani, Punjab. 



>> 



Sanpor, C. P. 
Unrda, C. P. 
Bombay. 



II 



Ceylon. 



II 



Bombay. 

Sind. 

Bhooj, Cutch. 

Mahableahwar. 

Rutniigiri. 

II 

M 

Aden. 

Cevlon, 

Kirkee. 

Hingoli. 

Poona. 
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THE " FOLKLORE OF INDIAN PLANTS.'* 

The following is a report of the lecture on the above subject given 
by Dr. Kirtikar at the Sassoon Mechanics' Institute on Monday, 
the 9th January 1888 :— 

From time immemorial plant life has always had its tales con- 
nected with itself or with the places in which it grows. In 
ancient Grecian and Roman literature we find that there are certain 
plants favourite to certain gods and goddesses. Bacchus is described 
as ivy-clad, -^sculapius, the god of the physicians and physic, 
wears a crown of laurel, because the tree is supposed to be a 
powerful cure for disease of all kinds. The goddess Concordia 
(concord) has her symbol illustrated by two right hands joined to- 
gether and a pomegranate. Pax, the goddess of peace, is repre- 
sented as being crowned with olives and laurel, bearing ears of corn in 
her hands. Pluto, the king of the nether regions, is represented as 
being sometimes crowned with Narcissus flowers (white daffodils), 
and sometimes with cypress leaves. . The god Hymenaeus, presiding 
over marriages, and companion of Venus, is crowned with sweet 
marjoram, and sometimes roses. Who can read without horror the 
experience of ^Bneas as has been graphically pourtrayed by the 
masterly pen of Virgil, when ^neas on landing on the Thracian 
shore plucks a shoot of what is apparently a shaggy myrtle bush ! 
Drops of dark blood arise from where the shoot was torn off the 
ground. He did it again, and again did blood ooze out of the up- 
turned soil. At last a voice arose from the bosom of the soil " Spare 
me! lam Polydorus, buried here. Let me enjoy repose in my grave, 
murdered as I lie by the hand of a Thracian monarch, who killed 
me for my gold." Take another instance from classic legends, 
when Phaeton, one of the children of the Sun, mounted his father's 
chariot, and being unable to manage the fiery horses, set fire to 
heaven and earth, Jupiter struck him out of the chariot with 
thunder, and cast him headlong into the river Po. Phaeton's 
sisters mourned over the loss of their brother, and wept uncontrolled 
by the side of the river. The gods in their compassion changed 
the sisters into poplar trees, Proserpine, the queen of the infer- 
nal regions, loved her husband Pluto — the black god so much, lovely 
as she was, that she in a fit of jealousy converted his mistress Mentha 
into mint, a plant known after her name. We know again the 
story of the youth Narcissus who was so infatuated with his own 
beauty that he tell in deep love with himself. In the love of his 
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own matchless beauty he pined away, when at last the compassion 
of gods turaed him into a daffodil In our own day we speak of 
*' successful'* men bearing the palm, from the ancient Roman custom 
of giving the gladiator a palm tree branch. Our leading poet is called 
the " Poet Laureate,'' The laurel is an emblem of peace and victory 
in our day. In modern days our flowers have a language, which 
finds no small pleasure, encouragement, and fruitful occupation to 
two youQg loving hearts about to be united in the sacred bonds of 
wedlock The lady love sends a beautifully pressed dried heart's-ease. 
The sweetheart swears constancy and warmth by enclosing a rose. 
The lady-love sends a lily-of-the-vallcy — the sweetheart sends back 
love-lies-bleeding, and so on till the orange blossom veil hands over 
the virgin wife to her ardently admiring husband. Nor is the vil- 
lage tree, or the way-side bush, free from its own tale. Near Glas- 
tonbury Abbey they say there is an old hawthorn tree that sprang 
up and at once threw out bud and blossom, when Joseph, the first 
preacher of Christianity in Britain, thrust his staff into the ground to 
convince the British Islanders that he had a divine mission to fulfil. 
They all sing its praises. India is no exception to this universal 
natural propensity of the human mind to connect talcs of more or 
less interest with the trees and plants we see around. 

Have you seen the peepul (Ficus religiosa) tree yonder ? It is dusk 
now. Don't you pass by it. Don't stand under its rustling branches, 
or you will be possessed of the spirits that haunt its deepening 
shadow. Why should the peepul more than any other tree, say its 
neighbour the acacia or babul, bo haunted by spirits? There is no 
more reason for this than there is for young Narcissus being looked 
upon as turned into a daffodil in preference to a rose. Nobody has 
seen these spirits in propria persona. It is all imagination. Good 
spirits, according to other accounts, dwell on the different parts of 
the peepul. Thus Bramhi, the creator of men, is at the place where 
the roots strike the ground; Vishnu, the preserver, is at its middle; 
and Shiva, the destroyer, is at the top. The ghosts, or evil spirits, 
are supposed to haunt the branches. It is possible that the idea 
of evil spirits has struck the storyteller's mind from the topmost 
deity being inordinately fond of the company of goblins or demons. 
What are these demons ? Principally there are two — the Hedli, 
a female, and the Munjd, or an unmarried youth, a boy under or 
about twelve. The Hedli is a ghastly figure, being the spirit of a 
married woman dying during the lifetime of her husband. She is 
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dressed in a yellow sari. Her hair is dishevelled, her forehead 
besmeared with red powder, and her eyelashea darkened with lamp- 
black. She has the appearance of wildness^ and her general demea- 
nour betokens mischief, for death has been early, and the woman 
has died before properly enjoying tha world. The youthful Munja is 
not so wild, having died before he was old enough to appreciate a 
worldly life. The spirit MunjA is at the best an indifferrent Spirit. 
He is dressed in the fiishion suited to his age and calling. His age is 
boyish. He has just passed through the ceremony of the investiture 
of the holy thread, but has died before the sacred girdle is off his 
Waist. Ho is nude, he carries with him a staff obtained from the 
XtdA?i^tvQQ(Bateafrondosa), He has the recently assumed sacred 
thread across his left shoulder. He has bis water bowl and hisjJioli, 
or bag, to receive the alms he asks to sustain his body during the 
period of his pupilage. Why such a tender andl harmless spirit 
should ever haVe been created by the story-teller beats my imagin- 
ation. I can understand an angry, unsatisfied grown-up person, 
male or female, being anxious to linger around the place dear to 
him or her during life, and being angry and dissatisfied, they naight 
Wear countenances horrid enough to terrify those whom they haunt; 
but I cannot understand this of a boy, whose spirit, after his Ixiyish 
frolics, requires rest- and peace, or whose lissome countenance 
Wants a more congenial home than the constantly rustling branches 
of a shady peepul. There is no botanical reason why the peepul 
shauld be haunted by evil spirits. In Bombay it grows rather 
irregularly, but up-country I have seen its stem as perfect and erect, 
beautifully shining as it could be. The leaves lovely, delicately 
tinted, perfect in their frame work, and altogether when the stem is 
not irregular it is a lovely tree, though not productive of any edible 
fruit. The presence of the Hindoo trinity gods, therefore, is more 
suited to the general appearance of the peepul. 

Far different in appearance is the Umhar tree, botanically called 
the Ficus glomerata, at the foot of which the guardian deity is 
Datidtraya. The legend of tbe birth of this peaceful, all-powerful, 
and all-protecting deity is highly amusing. You already know the 
gods of the Hindoo trinity. Let me introduce to you their wives : 
Savitri, wife of Bramha ; Lakshmi, wife of Vishnu ; and P^rvati, wife 
of Shiva. These three dutiful wives are extremely devoted to their 
respective lords. The story is that there was a certain saint called 
Atn) living happily with his devoted wife Anusaya. Though tho 
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w ives of the gods forming the trinity were highly devoted to their 
respective husbands, it must be stated that Auusaya far surpassed 
any known woman of her time in her devotion. Her entire submis- 
sion to the will of her lord was well known. If ever, therefore, there 
was an object of universal envy in this respect, it was the wife of 
the humble saint Atri. He was powerful in his sanctity, and peace- 
ful at home, not possessing much and yet wanting little. Rich in 
the love of his wife, he was the happiest among the living. Any 
g-od or goddess not quite at peace with his or her partner might have 
usefully learnt a lesson from their singularly pure and perfect lives. 
The gods of the Hindoo mythology, like all other mythic gods, 
were not perfect gods. They had their own domestic vexations. 
With a view, therefore, to have some " fun '^ the heavenly peripa- 
tetic chatterer Narad appears on the scene. Who is Narad ? As 
I say, he is a peripatetic chatterer, — a messenger travelling between 
the heavenly and mundane spheres, a walking newspaper, a living 
encyclopaedia, and a mellifluous singer like Orpheus of the Greeks. 
He is an energetic bachelor, carrying the Vim (or a kind of 
modified guitar) in one hand, and the chlplya in another (two chips of 
wood with brass jingles held between the middle finger and thumb 
and struck against each other, keeping time as the Vina is being 
played upon); singing and dancing, full of liveliness and full of glee. 
He is a man the very quintessence of wit and humour and of vast 
resources, ready to create misunderstandings between friends and 
companions, and foment quarrels between foes, and as equally ready 
with means, repairing wrongs resulting therefrom, — in plain words, a 
consummate peace-breaker and mischief-maker, the very imp of 
meddlesomeness, the minion of mockery, and with all this, a saint 
born and brought up — and what is more strange, an ever-welcome 
visitor of the immortal gods and mortal men, at whatever hour of 
night or day he paid his visit ! He had the power of mysteriously 
disappearing from the lower to the higher world, and had no vehicle 
to carry him from place to place. He vanished in the airy regions, but 
when he was not disposed to be incognito the sweet strains of his ever 
charming music announced his arrival. True to his calling he paid a 
visit to each of the wives of the three gods I have mentioned — Brahma, 
Vishnu, and Shiva. He said to them that there was a woman in an 
humbler sphere of life who beat them all in her devotion to her lord 
and in her hospitality. It was not meet, said he, that it should be so. 
It was a disgrace to them that they of heaven were surpassed. WW^ 
8 
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could this chaff and banter of Narad's do but rouse the green- 
eyed monster? The virulence of the jealousy of his fair listeners was 
boundless. They determined to try Anusaya and to test her sense 
of hospitality, and so they packed off their hncbands to the dwelling- 
house of this holy and humble pair. Leagues away they went, Brahma 
from his Satyaloka, Vishnu from Vaikuuth, and Shiva from Kailas, 
influenced by the entreaties of their wives. They stood as beggars 
at the door of Atri, asking alms, but imposing an absurd condition 
that the alms should be given by the lady of the house, Anusaya^ ia 
a state of perfect nudity. This is palpably a prohibitive condition 
imposed with the sole object of putting to the severest test the 
hospitality of the host, under the strong presumption that it will not 
be fulfilled, the rules of hospitality will thereby be broken and the 
object of the trinity eventually gained. The story reminds one of 
Lady Godiva, the noble wife of the ^^ grim Earl '' of Coventry, who 
was called upon to ride uncovered through the town, if she wanted 
her hard-hearted husband to repeal an oppressive law, and thus 
save her subjects from heavy taxation. To return to our legend, 
then. The Hindoo trinity thus stood at the Rishi's door united in au 
act of self-immolation — for indeed self-immolation it was — as they 
were demanding more than was their due as beggars or as guests, 
and though they, were supreme gods incognito, their act was one 
which no mind, human or divine, could ever look upon with appro- 
bation or with complacency, under any circumstance — far less would 
such a request be considered becoming on the part of guests and 
beggars. But beggars have sometimes strange ways of demanding^ 
alms. A woman's true dowry is modesty. To venture to attack 
that under the garb of hospitality, to make one's own demand as a 
guest, forgetting the commonest and plainest rules of hospitality, is 
too much to bear for even a saint. Yet the husband of Anusaya 
was up to the occasion. Embarrassed, yet serene and unmoved, 
^' sweet as ihe primrose peeps beneath the thorn, " Anusaya, the 
faithful wife and woman, says to the three guests ^^ your will be 
done ! " To send them away unsatisfied would be a life-long 

reproach. It would entail the loss of merit of former hospitalities. 

* 

It woilld mean a life of moral extinction. Her husband in the 
meanwhile placed a potful of charmed water before his devoted wife, 
dignified in what to others would have been perturbation, but 
-determined as a true woman always is, to do her duty to the last. 
The lady spr iiikk^d a little of this charmed water prepared by her 
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husband oq each of the pseudo-beggars, and if I may venture to 
express an opinion, it " served them right/' For, behold ! on the 
sprinkUng of the water they three lost their manly forms and 
became tender babies. They were there in spirit, but their persons 
Avere no longer those that could take impression from the surround- 
ing world. The lady Anusaya thereafter at once fulfilled the condi- 
tion of nudity, flung her garments aside, and with a diguity charac- 
teristic of a hostess she pub the three babies to her breast, one after 
another, and fed them in their state of perfect innocence, thus fulfil- 
ling their demands without going beyond the bounds of modesty. 
She sang lullabies and sent the babies to sleep. Time passes. 
The husbands don't return home. What's become of them ? The 
Messenger of Heaven^ Narad, is again on the scene. He knows it 
all. He is at the bottom of it. He informs the tkree wives, 
anxious about the return of their gallant husbands, that their hus- 
bands had been metamorphosed into babies, and were now in the arms 
of Anusaya, whom they had sent a trial. The laurel is the meed of 
mighty conquerors. The cradle is now the meed of these preposter- 
ous gods. You can imagine the consternation of the wives. 
Iraplorings ani apologies of a touchiag kind prevailed after this. 
The time for claiming superiority was gone. The contest was at 
an end. There was a fall, and the humble pair was victorious. The 
R'hshi was willing to forgive and forgot. The charmed waters were 
sprinkled over the babies, and they became men again. To mark 
the circumstance, however, and also to serve a lesson to future gene- 
rations, this united action of the throe gods was symbolized in 
making a new deity by the union of throe persons into one. This 
was the birth of god Ddttatrayay who is to be found at the foot of 
the Umbar or Audumbar tree {Ficus glomerata). Ho has only one 
body and six hands, but has three different heads, each representing 
a god of the Hindoo trinity. He was conceived in holiness and in 
the discharge of the solemn duty of hospitality, and is therefore a 
noble deity, the prince of peace, and guardian of good deeds. 

Let me now take up the legend connected with another favourite and 
frequently seen tree, the banyan tree, the Ficus indlca. On the full 
moon day of Jeshtha this tree is worshipped by all married ladies that 
they may escape the miseries of a widowed life. The story is that 
it was the worship of this tree that gave back to Savitri her husband 
Satyawan, who was stung to death by a cobra during his wanderings 
in the forest. • The legend of Savatri has attracted \»\ie v\ki\iVi\i\A.o\i 'oV 
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Count Gubernatis, that distinguished Oriental scholar who was among 
us some time ago. He has dramatized the story in Italian, which our 
learned antiquarian scholar. Dr. Gerson DaCunha^ has rendered into 
English. There the story is given graphically though different from 
mine. SujBBce it to say here, that N&rad figures in this story also. 
Here it was through his instrumentality that Savitri knew the mode 
of recovering her husband from the Yama Rajah, King of the Infer- 
nal Regions (the Indian Pluto). After having worshipped the plant 
in the usual manner prescribed by the ritual, standing by the side of 
her husband's body that had just breathed its last, she invoked the 
• lord of the nether world that her husband's life might be restored. 
The force of the worship of the banyan tree was so great that the King 
of Hell was obliged to give up the spirit of the deceased husband. 
It was no unmerited reward to a dutiful wife who had abandoned 
her parents and all her dear belongings, her country, and her com- 
forts, to wander in the jungles with her husband — a companion in 
life to him as well as his deliverer, or regenerator after death. 
What woman with her beliefs trained in this direction, will not simi- 
larly worship a banyan tree if it is only to escape the sorrows and 
miseries of a widowed life ? And yet how many an Indian woman is 
there at this day who has most devoutly worshipped the banyan every 
year with renewed faith, and yet in the end not escaped the crushing 
calamities of perpetual and relentless widowhood ! If it had been in 
the power of plants and bashes to avert human sorrow and lessen the 
burden of human misery, the world would have been different ! There 
would have been no misery at all. 

There are two or three plants which are connepted with the life 
history of the amorous god Krishna. They are the Tulsi {Ocymum 
sanctum) y Kadamba [Nauclea Gadamba), and Parijtak (Nycaivthea 
Arhor-Tristis). The mythological character of Krishna is one of the 
most marvellously complex that has ever been created, or even 
attempted by any classical or modern writer. It is the leading 
character of the great epic of the Mahabharat. The mainsprings of 
his action are not simply dictated by a- life of sensual pleasure, but 
if I may speak as a student of poetry, some parts of the life of 
Krishna afford an illustration of undying personal attachment to his 
devotees and astounding self-sacrifice in the interest of those who 
trusted in him. 

The birth of the Tulsi plant has a story of its own. The plant 
wherever it grow 3 or exists, assures us of the presence of Vishnu, and 
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Krishna being one of the incarnations of Vishnu (8th), his presence 
is identically constant in the plant. There is a day in the 
month of Kartik, the 11th day in the first fortnight of the month 
when the Hindoos celebrate a wedding of the image of Krishna 
and the Talsi plant. This plant is held in great veneration by 
the ladies particularly. It is worshipped every morning by 
those devout Hindoo ladies, who observe their ancient customs 
rigidly. After worshipping they go round the pot, in which 
the plant grows, a hundred times, or a thousand times, And in rare 
instances, on exceptional occasions, a hundred thousand times. 
Thus indirectly those who go through this apparently meaningless 
worship, get the opportunity of taking exercise of an early morning 
regularly, ending in a measure which is conducive to health. How- 
ever that may be, whether the Tulsi plant is worshipped or not it 
exists, or at any rate ought to exist, in the backyard or front of a 
Hindoo's house, or among his collection of plants if he has any. 
The story told about the birth of this plant is~. this ; — At the time 
of the churning of the great ocean, when fourteen jewels came out 
of- the ocean, the goddess ^* Lakshmi,'' the gem *^ Kaustubh *' 
and the plant ^'Parijtak*' fell to the lot Vishnu, who, as I 
have already said, formed one of the trinity. The god was so 
overjoyed, that tears came out of his eyes, trickled down his cheeks 
and fell on the ground. Prom every drop of these tears sprang a 
plant of Tulsi. There is yet another account of the origin of this 
plant given very graphically by a writer in one of the recent num- 
bers of the Indian Antiqiiat^. I may summarize the story briefly as 
I have heard it. The wife of a deity, named Jallandar, conceived a 
secret affection for Krishna. Silently loving him, she pined away — 
and eventually died without a reciprocation of her attachment from 
Krishna. After her death he realized the extent of her affection, and 
mourned sorely over the unrequited love of his admiring friend. 
But it was no use . Her body had been burnt. Her angelic form 
had disappeared *' earth unto earth and dust unto dust. '* Ashes 
alone had remained. What could Klrishna do but weep ? It was 
too late for anything else. He threw himself down on the hot 
ashes of the broken-hearted woman, and wept bitterly in the deep 
agonies of disappointment. From every drop of his tear, it is said, 
arose a Tulsi plant. This story appears to better account for the 
annual marriage of the god with the Tulsi plant, whereby he is 
united in spirit with the symbol of her that had lov^d Vim I^^n^^NX^ 
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but fruitlessly in life, and had, alas too late ! gained in death the 
fruit of her secret affections. 

The story of the Kadamba tree is a very amusing one. Krishna 
found the Gopis — -his female friends — bathing in the river Jumna 
one day. He appeared unseen on the spot, and carried away their 
garments, which he left hanging on the Kadamba tree. What 
consternation this must have caused among the temporary losers of 
the garments had better be imagined than described. It is a 
terrible joke to practise on any body. Bui Krishna was full of all 
sorts of pranks and practical jokes. 

The story of the Pdrijatak plant is equally characteristic 
of the character of Krishna. I have already said that the 
Parijtak plant was one of the fourteen gems obtained from the 
great churning of the ocean, and that Vishnu had become the happy 
possessor of this sweet-scented tree. Here, again, let me bring 
Narad on the scene to help my story. He happened to have a 
flower from this tree which he had brought from th© Paradise of 
Vishnu, and presented to Krishna. In his deep devotion to Ruk- 
mini, Krishna presented the flower to her in preference to any other 
wife of his. This shows the disadvantage of having more wives 
than one. The news seems to have reached the ears of Satyabhama, 
another dear wife of his. Who do you think was the bearer of this 
tale to Satyabhama? Why? Narad, of course. His restless soul 
would not remain quiet with simply presenting a rare sort of a flower 
to a deity he was visiting. One mischief must supersede another. 
How else are mischievous persons to find an occupation for them- 
selves ? What is the result of this report to Siityabhama of the gift 
of a flower of Nyctanthes from Krishna to Rukmini ? Satyabhama 
is electrified. Her lord Krishna, she feels, has slighted her. Sha 
is mightily offended. She is disconsolate. Nothing will please her ;. 
nothing will pacify her. How dared Krishna thus ill-use her? 
She can't explain. Has she been wanting in her duty, or has 

• 

Krishna forgotten his former professions to her, or has Rukmini 
got the better of her lord ? She must not remain silent now. 
Krishna must know from her how grievous her wrong has been. 
On his next visit to Satyabhdm^, Krishna finds the door of her 
chamber locked up from within. No answer from her to bis 
knocks. The unsuspecting husband knows of no cause, for he has 
given none for such treatment. He is unsuspecting because he 
does not know that the chief mischief-maker on this occasion is 
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the peripatetic Narad. To return to the story. The door of the 
chamber was at last opened to the repeated entreaties of the 
knocker outside. On entry there was a scene, and on explanation of 
the cause of anger, followed by apologies, coupled with much persua- 
sion on the part of Krishna, Satyabhama was at once promised, not 
only a flower of the tree, but the whole tree itself. The tree (root 
stem, and branches all) was bodily transferred from Satyaloka by a 
messenger specially sent there to the garden of Satyabhama. But 
the story would not be complete if I did not tell you the sequel of it. 
Satyabhama, full of pride, gathered therefrom a few flowers and sent 
them in a golden case as a present to Rukmini, hor rival in love, 
through her ladies-in-waiting. It so happened that Krishna having 
originally presented the flower to Rukmini, the Winds of the air had 
known the first bent of his mind, and had accordingly daily wafted 
abundance of Pdrijatak flowers from the garden of Satyabhama into 
the garden of her rival Rukmini, so that when Satyabhama's ladies-in- 
waiting arrived at Rukmini's house with the golden casket of a few 
stray flowers, they found their mistress's rival, much to their surprise, 
rolling in a bed of the flowers ! Their discomfiture was great. This 
news was duly communicated by the ladies-in-waiting to Satyabhama. 
Thus her haughty spirit had a fall. She had to acknowledge, in 
her heart much against her wish, that she had only the second place 
in the heart of Krishna. 

There is supposed to be a time when once in the year during the 

Dewali holidays, on the 14th dark night of the month of Ashvin, 

the plants in the jungles speak and give information to herbalists 

wandering in the jungles. I have never wandered in the jungles 

at night, and certainly I would not do so on the principal night of 

Dewali, for, like Christmas, Dewali comes but once a year, but if 

ever I do, I am doubtful if I should understand the language of 

plants. There is, however, yet a sphere of usefulness for anybody 

that wandets the jungles in India by day; he may gather the herbs 

and simples, and he may assist in the work of renovating the Bombay 

flora. There is infinite variety in nature. '^ Age cannot wither 

her, nor custom stale her'^; we may be able to examine old plants 

with new eyes, and we may be able to identify and classify the vast 

flora that yet lies insufiiciently explored before us in this gorgeously 

green country and superbly rich soil. 
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ZOOLOGICAL NOTES. 

Proceedings of the Zoological Society of London, 
Parts I., II. and III. of 1887. 

As the proceedings of the Zoulogical Society of London are not easy to get at in 
this country for others than the Bombay members of ihe Society, the fuUowiug 
notes of the contents of the first three parts issued in 1887, as far as they refer to 
this part of the worUi, may be of interest : — 

Part I. notices the addition of the larger one-horned rhinoceros (Rhinoceros 
unicornis) to the Society's menagerie, presented by H. H. the Maharajah of Cooch 
Behar. There is an interesting article on the habits of the " Tree Trapdoor Spider 
of Graham's Town," which though not referring to the East, yet is of general interest; 
hence its mention here : also descriptions and plates of cerbain Coleoptera^ of 
Ceylon, collected in 1881-82 : also a report on some Echinodermata from the 
Andamans, by Professor Bell, followed by an article with plates on a collection of 
Reptiles and Batrachians from the Loo-Choo Islands. 

Part II. opens with a note on a Batrachian of the genus Cacopus (C. globulosus) 
sent by Mr. Thurston of the Madras Museum, who wrote : *' On opening the 
visceral cavity, which was enormously distended, the distension was found to be 
caused by the presence of a mass of winged white ants, which when dried weighed 
326 grains." The first article is an interesting one on the " Experimental Proof 
of the Protective Yalue of Colour and Markings in Insects in reference to their 
Vertebrate Enemies :" it spreads over 84 pages, full of particulars of many experi- 
ments. A letter from the Rev. G. Fisk, C. M. Z. S., of Capetown, was read at 
the meeting held on the 5th April, giving an account of how a mouse killed and 
ate a poisonous snake, or more correctly two ; they were " young * Ringhals,' 
probably from 7 to 14 days old." 

In Part III. Mr. Sharpe contributes some remarks on a collection of Birds from 
Perak, followed by a description of some new Lepidoptera from Sikkitn by H. J. 
Elwes, viz.y Lethe tristigmata, Zophoesa molleri, Chilades (?) pontisy Chilades 
sinensis Nipolyctena virgo, and Saturnia royi. We then find a "Description of some 
new and little known Indian butterflies, with notes on the Seasonal Dimorphism 
obtaining in the genus Melanitis, by L. de Niceville.F. E. S." Nineteen butterflies 
are figured. At the May meeting Mr. Sharpe read some notes on Specimens in the 
Hume Collection of Birds. This is No. 5 of these notes, and is on Syrnium 
maingayi. 

At the June 7th meeting were read some remarks by the well-known A. O. H. 
on the Gnu Goat on Takin {Budorcas taxicolor) ; three horns are figured. 

At the June 28rd meeting, a pheasant, Phasianus komarovi, from North Afghan- 
istan, presented by Sir Peter Lumsden, was exhibited. A paper was read on a 
zoological collection made at Xmas Island, Indian Ocean ; it is well worth noting 
that " unfortunately one of the most interesting portions of the collection, mz., the 
Lepidoptera, was destroyed on its way home, some pieces of camphor having 
become loose and smashed all the specimens but two." This paper is illustrated. 

E. P. B. 
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CORRESPONDENCE. 

CAN SNAKES HEAR ? 

TO THE EDITOR OF THE "ASIAN." 

Sir, — Absence from home prevented my writing earlier anent this interesting 
subject. I do so now, but before proceeding I may say that I fully agree with tlie 
Honorary Secretary of the Natural History Society, Bombay, who wrote as 
follows : — 

" The explanation lies I believe, in the fact that, although snakes cannot hear air- 
vibratio?is, they are particularly sensitive to earth-mbrations, and can, on a dry soil, 
feel the footfall of any nnimal at a considerable distance. The result is that one 
generally gets only a glimpse of the snake as it is making off, and, as the Irishman 
said of the flea, * when you get to where he is, he isti't there.' Tree-snakes may, 
however, be ensily approached, as they lie coiled up in the branches of a bush. The 
'checkered water-snake' {Tropidojiotus quincmctiatuSy and the common Mhaman' 
{Ptyas mucosus) may also constantly be seen lying on rocks * basking,' or more pro- 
bably waiting for frogs or small fish. If there is any water between you and the 
snake it naturally acts as a buffer to the earth-vibrations, and so long as the snake 
does not see you, you may approach it and talk as loud as you like without 
disturbing it." 

Last week — Xmas — a juggler came round with snakes. I asked him why he 
stamped his feet or kept dancing when playing his nagzur{mus\cfi\ instrument). 
He replied, venomous snakes cannot hear air, but only earth, vibrations. I tested 
his assertion as follows : — 

(1.) I placed the garodiwallah in front of the cobra playing his nagzur and danc- 
ing; as usual the snake was charmed. 

(2.) I stood motionless in front and placed the juggler at the back of the A^o/a. 
but only playing his horn without moving. The snake was quiet, with hood erect 
and looked oiHy at me. 

(3.) We reversed positions, but the juggler played his pipe. I stood about three 
yards behind the snake; there was not a move in it, although I clapped my hands. 
But when 1 moved the cobra turned round to see "who comes there "? 

This is a very interesting subject, and I should much like to have the question 
ventilated in your columns. 
Igatpuri, 28/A December 1887- Ghore Pore. 

PS — I have a deaf-mute (a tailor); he seems to hear^ or rather I should say 
feelt the earth-vibrations. On the midday gun being fired he gets up and goes for 
his khana. The gun is about three furlongs from my bungalow. The poor man 
cannot hear the chiming of my clock above his head. 



Proceedings of the Society's Monthly Mertixos. 
No Meeting was hold in October. 



Proceedings of the Meeting held on 8th November 1887. 

The usual monthly meeting of this Society took place on Tvxeftdarj,\.\i^ ^\}ol"^q^vcsv- 
ber. }887, Mr. G. W. Vidal, C.8., presiding. 
9 
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The following new members were elected; — Lieut.-Colonel J. Biddulph, Mr. E. L. 
Cappel, C.S., Mr. Ross Knyvett, Mr. E. Thom, Mr. W. Gaye. Mr. G. CarStenseD, 
Dr. G. W. Cline, Colonel Twemlow. R. E., and Mr. Sitaram V. Sukhtankar. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged receipt of the 
following contributions to the Society^ s collections : — 



Contribution. 



Description. 



Contributor. 



1 Whistling Thrush (alive.) 

2 Koels (alive) 

2 Stuffed Fish 

1 Snake 

1 Large Sand Piper (alive). 
1 Kentish Ringed Plover 

(alive.) 
7 Little Stints (alive) ....... 

1 Common Sand Piper 

(alive.) 

1 Snake (alive) 

A quantity of Snakes and 

Lizards. 

A collection of Shells 

A collection of Fossils .... 

2 Dolphins 

1 Hyaena's Skin and Skull. 
A quantity of Fish, Shells, ^ 
Crabs and Marine Animals ) 
6 Oyster Catchers 

2 Curlews 

A quantity of Turtles' Eggs. 
A quantity of Whales* Teeth 

A number of Fossils 

1 Snake (alive) 

1 Fox(alive) 

1 Snake ;... 

1 Hare (alive) 

1 Snake 

1 Chameleon (alive) 

2 Snakes .' 



1 Sambur'sHead . 

1 Yellow breasted Ground 

Thrush (alive) 
1 Crow 



2 Large Grey Quails 

1 Chameleon (alive) 

2 African Partridges 

1 Snake 

Black Buck's Leg 

Larvae and pupae of 

1 Gre)'parrot..„ 

4 Snakes' Eggs 

1 Yellow breasted Ground 

Thrush (alive). 

1 Snake 

1 Snake (alive) 

1 Hyaena's Skull , 

1 Crocodile's SkuU 

1 Jackal's Skull 

1 Panther's Skull 

1 Wild Cat's SkuU 

2 Painted Bats 

A quantity of Insects 

1 Python's Skin 



Myiophoneus horsfieldi 
Eudynamis honorata .. 

From Aden 

Dendrophis picta 

-^gialitis geoff royi 

-^gialitis cantianus 



Tringa minuta , 

Tringoides hypoleucos. 

Simotes russellii 

From Surat and Sind . 



From Sind 

From Alibag 

Hj'^aena striata 

From Alibag .„ 

Haematopus ostralegus. 
Numenius lineatus . . . . 
From Alibag 



Dipsas gokool 

Vulpes bengalensis . . 
Zamenis fasciolatus .. 

Lepus nigricollis 

Daboia elegans 

Chameleo vulgaris 

S Echis carinata and 
I Gongylopis conicus 

From Mauritius 

Pitta bengalensis 



With curiously deformed 

beak. 
Cotuinix communis ..... . 

Chamelio vulgaris 

From Zanzibar 

Echis carinata 

Curiously deformed 

Eryolii taprobana 

Psittacus ery thacus 

Tropidonotus stolatus .... 
Pitta bengalensis 



Oallophis nigrescens,., 
Passerita mycterizans 

Hyaena striata 

Crocodilus palustris .. 

Canis aureus 

Felis pardus 

Felis chaus , 

Kerivoula picta 

From Karwar 

Python molurus , 



Col Graeme. 

Do. 
Mr. T. Thorbum. 
Mr. H. M. Phipson. 
Mr. G. Ormiston, C.E. 
Do. 

Do. 
Do. 

Mr. F. Gleadow. 
Do. 

Do. 
Do. 
Mr. W. F. Sinclair, C.S. 
Do. 

Mr. W. F. Sinclair, CS. 

Do. 

Do. 

Do. 
Mr. T. Thorburn. 

Do. 
Mr. H. O'Connor. 
Mr. W. W. Saunders. 
Miss Whitcombe. 
Mr. N. V. Mandlik. 
Mr. C. E. Kane. 
Mr. J. Hatch. 

Dr. Mallins. 

Capt A. Moore, R. N. 
Mr J. Klingelhofer, 

Mr. S. P. Leggett. 

Mr. G. Ormiston, C.E. 
Mr. H. Barrett. 
Mr. W. H. Walker. 
Dr. Gaye. 
Dr. A. K. Stewart. 
Mr. J. Davidson. 0. S. 
Mr. F. C. Limjee. 
Mr. H. Bic'knell. 
Mr. E. Thom. 

Mr. Shankar Pandit. 

Dr. Weir. 

Mr. H. S. Wise. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Contribution. 


Description. 


Contributor., 


15 Snakes 


Ophiophagus elaps, Bun- 
garus arruatus, Typhlops 
brahminus, Lycodon au- 
licns, Python molurus, 
Hypnale uepa (three), 
Trimeresuvus sirigatus, 
Onychocephalus acutus, 
iVopidonotns plumbi- 
color, Simotes Russellii, 
Oligodon subgriseus. 

From Karwar 


Mr. 

Mr. 
Mr. 

Mr. 
Mr. 
Mr. 
Mr 


N. S. Wise. 


A TinTTiV»*>r of Land Hraba and 


Do 


other Crustaceans. 
5 Crocodiles* Stfsrs 


Crocodilus palustris 


Do 


1 Lizard 


Gymnodactylus deccan- 

ensis. 
From Karwar 


Do. 


A quantity of Scorpions and 

Centipedes. 
A ouantitv of Fun&ri 


Do 


From Aurungabad 


Frank Rose. 


Nest of Alnine Swift . ..... 


Cypsellus melba 


J Davidson. C S. 


Nest of Palm Swift 


Cypsellus battassiensis . . . 
Dendrochelidon coronata... 
From Yercaud 


Do. 


Nest of Crested Tree Swift . 
Several Birds' Ssrsrs 


Do. 
W. Mahon Daley. 
H. F Hatch 


8 Birds' nests 


From Entnagiri 


1 CameFs Skull 


Camelus dromedarius 

Chameleo vulgaris 


F. G. Lynde. 


1 Chameleon 


. Chas. B. Beatty. 







MINOB CONTRIBirriONS FBOM 

Mr. Pestonjee J. Jhabvala, Dr. Weir, Miss Barnes, Mr. Clubildas LuUoobhoj', Mr. 
J. de Souza, Mr. H. Bicknell, Mr. W. F. Melvin, Mr. W. W Squire, Mr. H. Gan- 
thurn, M. Kaikobad C. Adenwalla, Mr. Tribhovundas Munguldas. 

CONTRIBUTIONS TO THB LIBRARY, 

Proceedings of the Linnaean Society of N. S. Wales, Vol. II., Part 2. 

Proceedings of the Royal Society of Victoria, Vols. XXII., XX III. 

A Catalogue of the Moths of Ceylon, Part 1. 

A Manual of Comparative Anatomy of the Domestic Quadrupeds ; by Dr. N. H. 
Edulje« Sukhia. 

Proc^-verbaux des Seances de la Socitte Royale Malacologique de Belgique, Tome 
XVI. 

Journal of Comparative Medicine and Surgery, New York, October 1867. 

Mr. H. S. Wise exhibited a large collection of butterflies, recently made by him in the 
Canarese Districts, which was greatly admired. A special vote of thanks was passed to 
Mr. Wise for the numerous contributions to the Society's Museum. 

The Honorary Secretary'- stated that Mr. R. A. Sterndale, who had edited the Society's 
Journal since 1st January, 1886, was now about to leave Bombay for Madras. This 
news was received with many expressions of regret from the members present, and a 
special vote of thanks was passed to Mr. Sterndale for the valuable services he had 
rendered to the Society since its commencement. Lieut. H. E. Barnes then read a 
most interesting paper on the Nesting of the Indian Hirundines, which will be found 
in another part of the number of this Journal. 



Proceedings of the MEEtiNo held on 5th December 1887. 

The nsual monthly meeting of this Society took place on Monday, the 5th December 
1887, Dr. D. MacDonald presided, and a large number of members were present. 

The following new members were elected : — Mr. A. Elliott, C.S., Captain R. C. Dixon, 
Mr. H. W. J. BagneU, C. S. Mr. John M, Heyn, Dr. W. E. Cates^Mt. ^. ^\\jOaa^i,^x. 
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A. Leslie, Mr. W. J. B. Gierke, C.E., Mr. J. H. Symington, Rev. J. F. W. Gomp«rtz, 
Mr. Geo. E Mason, Major Sawyer, and Dr. Balchandra K. Bhatvadekar. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged receipt of the 
following contributions to the Society's collections :— 



Contribution. 


Description. 




Contributor. 


1 Snake Talive) 






Trimeresurus erythurus, 

from Moulmein, 

Phalangista ursina 

Ophiophagus elaps (12 foot 

in length) 
Trimeresurus anamallensis. 
Dipsas gokool. 
Cynophis malabaricus 

Daboia elegans 

Gongylophis conicus 

Silly burji .macrolepis 


Cap 

Mrs 
Mr. 

J. 

Mai 

Mr, 
Ml-. 
l\Ir. 
Mr. 
Mr. 
Mr. 

Mr. 
Mr. 
Mr. 


t. Jones. 


1 Cuscus Talivo^ - 


Potts 


1 Hamadiayad or 
Cobra (alive). 

3 Snakes 

A Collection of Birds 
fi-om New Guinea. 
1 Snake (^alive) 


King 

S 

I 

' Skins 


H. T. Ommaney, C.S. 

m. Mr. Justice Scott, 
rchese Giacomo Doria. 
J. Brand. 


] Snake (alive) 


H. G. Cowper. 
H. Wenden. C.E. 


1 Snake ^Hlive) 


1 Snake (alive) 


Hydrophis diaduma 

Daboiaele^ans 


J. M. Cursetjee. 
Bui want Jayaram. 
H. W. Barrow. 


1 Snake (alive) 


rOstrich's Egg, laid 

Bombay. 
1 Snake 


in 


Daboia elegans 


C. E. Kane 


1 Monitor (stuffed) 


Varanus dracaena 


'I'. Thorburn. 


1 Skull of a Hybrid be- 
tween a wolf and a dog. 




Frank Kose. 



MINOR CONTRIBUTIONS FROM 

Rev. E. S. Hall, Mr. T. Lidbetter, and Mr. G. W. Terr>'. 

Contributions to the Library. 

The Journal of Commparative Medicine and Surgery (27 numbers); the Records of 
the Geologial Survey of India, A^ol. XX., Part 3 ; Bulletin of the California Academy 
of Science, Vol. II., No. 6 ; Bulletin of the American Museum of Natural History, VoL 
1 1. 1 No. l;a File of the Asian from Mr. R. A. Sterndale; Viaggio di L. Fea in 
Birmania, from the Marchese Doria. Transaction of the New Zealand Institute, 
Vol. XIX ; Journal of the Asiatic Society of Bengal. 

Five handsome markhor heads and three ibex heads, mounted by the Society for Major 
Pengree, R. A,, and collected by him in Cashmere, were exhibited. 

Lieut, H. E. Barnes also exhibited some beautiful specimens of Corals from Singapore, 
collected by Mr. Nelson, s.s. " Lalpoora.*' 

A special vote of thanks was passed to the Marquis Giacomo Doria, the Director of 
the Museum at Genoa, for his contribution of rare birds* skins from New Guinea. 

A vote of thanks was also passed to Mr. H. T. Ommaney, O.S., for his valuable pre- 
sent of a full-grown live specimen of the Hamadryad, or King Cobra (Ophiophagus 
elaps) i which was greatly admired by all the members present. 

The Honorary Secretary read a statement, received from Mr. Ommaney, containing 
particulars relative to the capture of the snake in the Canarese jungles on the Hyder 
Ghat Road. 

Mr. W.F. Sinclair, C.S., then gave a most interesting lecture on the "Common 
Objects of the Sea Shore," which, owing to the lateness of the hour, he was unable to 
finish. A vote of thanks was voted to Mr. Sinclair, and the meeting then ended. 
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BLACK BOCK-SCOBPION (BUTH.US AFER) 

(found at Khandala, Western Ghauts). 

Exemplifying eimultaneous twin -parturition. 
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WATERS OF WESTERN INDIA. 

(Supplementary Note.) 

After the publication of that part of these notes dealing with the 
Konkan and Bombay Coast, several members made valuable additions 
to my rough list of birds, and ray own observations enable me now 
to supplement that Chapter with some new details. 

Amongst Cetacea, the Bhulga (Neomeris harachiensis) is now 
represented by several specimens in the Victoria Museum and our 
own. Formerly, I believe, Mr. Murray^s type specimen was unique- 
Of the '' Gadha,'' or large deep-water porpoise, we have got a fine 
specimen, identified by Mr. Sterndale as Delphinus lentiginosus ; 
which is, however, not always now distinguished as a separate 
species from D. (Sotalia) plumbeus. 

Amongst Birds, I have myself obtained a Swallow Plover 
{Olareola orientalis), out of a flock of a dozen on the wide pastures of 
Rewadanda; and a specimen of the Grey Plover (Squatarola 
helvetica) was brought to me from the same place, which is a favour- 
able habitat for most Plovers. Mr. Inverarity first corrected my 
belief that the Indian Golden Plover was at leasfc rare here ; and 
since that I have found it myself in April and September in the 
yalley of the Kundlika, half-way between Rewadanda and Rone. 
At this point there is a large area of grassy aaltTXi^T^, '^V^st^ *^^ 
10 
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Golden Plover is said by the native fowlers to breed ; and this is not 
impossible, as it does so in much more southern latitudes, and the 
ground is as good an imitation as our Province can aflford of the 
breeding grounds frequented by its European cousin. 

Of the HoematopodidoB (misprinted Heemantopodidas in my 
paper) I have seen a good deal since it was written. I have veri- 
fied the presence of the Crab Plover bjj inspection of a fresh speci- 
men brought in to me from Nagaum Sands, and have received 
seven of the Oyster-catcher, which deserves remark. 

Jerdon gives the truncated bill as a characteristic of the genus 
Hsematopus, of which he mentions that ^^ several species are 
recorded, chiefly from America, one or two from Australia, and one 
from Africa/' He identifies our bird with that of Europe ; and gives 
the colouration of its bill as ^'orange-yellow dusky anteriorly/' 
These were the colours in all my specimens ; and those of their 
plumage agreed with what he says of young birds before and after 
the first month ; but in no case was the hill truncated, 

I have several times killed and handled adult specimens in Ire- 
land, and in all of these the truncation was as marked as in a clay 
tobacco-pipe broken short off, and the colour a bright-red. Mr. 
Murray, in the " Vertebrates of Sind,'' gives this colour (which I 
have not seen in India), but does not notice the truncation of the 
beak. 

The editor of the Field in a short answer to a note on the 
subject, suggests that this may be the result of wear in use. 
Lieutenant Barnes, whom I had the privilege of consulting, appeared 
to lean to this view ; but in his book he has followed Jerdon. 

The upshot of the matter is, so far, that the truncation of the beak 
must disappear, as a generic character, from future notices of the 
species. If it is to be retained as a specific character, our bird is 
different from that of Europe, as our Golden Plover is ; for a mere 
result of wear cannot be treated as identifying either a genus op a 
species, and if this is the cause of truncation, our bird may well 
enough be identical with Hcematopus qstralegusj and the colouratiim 
of the bill characteristic of the young bird only. The bird is a 
permanent resident, and probably breeds here. 

Amongst Longirostres I have lately obtained the Avocet Sand- 
piper {Terekia cvnerea) for the first time. The specimen was one 
of a small flock on the Nagotna Creek, and I have observed a dozen 
Arooets {Becurvirostra avocetta) on the salt-pans near Pen. 
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Under the head of Anatidce, I have an important correction to 
make^ as a freshly-killed Mallard was lately bronght in to me at 
Nagotna. It was in full plumage, bar a few plumes ; the curly tail 
feathers were well developed, and after careful examination and 
comparison with Jerdon's description, there could be no doubt 
about the bird. It is true that tame drakes sometimes assume a 
plumage closely resembling that of their wild ancestors ; but these 
can, I think, generally be distinguished by the bill, which is more 
yellow in the domesticated bird, except where the wild blood has 
been very lately renewed by crossing. The 'proof y however, is 
like that of puddings, in the eating. I instituted autopsy of 
my bird upon that principle, and have no doubt whatever that he 
was a genuine Mallard. This is, perhaps, the most southern record 
of the species. ^'Our only Gannet^' has been identified as 8* cyanope. 

Amongst fishes and reptiles I have no novelty worth recording 

here; but of Molluscs I have received many specimens of Chitons 

and Linguloi. 

Keswal. 



THE BIS COBRA, 

By G. W. Vidal, C.S. 

{Read at the Society's Meeting on 4^A January, 1 888 .) 

In that charming and inimitable little book, '* The Tribes on my 
Frontier,^' which delights all who read it, — and of which our 
Society has special reasons to be proud — there is a characteristic 
description of the bis cobra, which will serve admirably as the text 
of the remarks I have to make. ^^But of all things in this earth that 
bite or sting the palm belongs to the bis cobra, a creature whose very 
name seems to indicate that it is twice as bad as the cobra. Though 
known by the terror of its name to Natives and Europeans alike, it 
has never been described in the proceedings of any learned Society, 
nor has it yet received a scientific name. In fact, it occupies much 
the same place in science as the sea serpent, and accurate informa- 
tion regarding it is still a desideratum. The awful deadlinese of its 
bite admits of no question, being supported by countless authentic 
instances; our own old ghorawalla was killed by one. The points on 
which evidence is required are — first, whether there is any such 
animal as the bis cobra; second, whether, if it doQ€» ^:l\&\>) '\\» '\% ^ 
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snake with legs, or a lizard without them. By inquiry among na- 
tives I had learned a few remarkable facts about it; as, for instance, 
that it has eight legs and is a hybrid between a cobra and that 
gigantic lizard commonly miscalled an iguana; but last year a brood 
of them suddenly appeared in Dustypore, and I saw several. The 
first was killed by some of the bravest of my own men with stones, 
for it can spring four feet, and no one may approach it without hazard 
of life. Even, when dead, it is exceedingly dangerous, but, with my 
usual hardihood, I examined it. It was nine inches long, and in 
appearance like a pretty brownish lizard, spotted with yellow* It 
had no poison fangs, but I was assured that an animal so deadly 
could dispense with these. If it simply spits at a man, his fate is 
sealed; for, excepting a few cunning Bengalees, no one knows any 
muntra or charm which has power against it. Afterwards one 
appeared in my own garden, and I made an attempt to capture it 
alive with a butterfly net, my devoted butler^s hair turning grey as 
he watched me from a great distance ; but the bis cobra got off into 
a hole. It escaped me once or twice again, and then finding I was 
bent on catching it, it gradually changed colour like a chameleon 
and grew larger at the same time, until in a few weeks it had deve- 
loped into an unmistakable iguana. Some people would jump to the 
conclusion that it was a young iguana to begin with. My butler would 
endure the thumb-screw sooner.^' 

It is, perhaps, an unusual proceeding to undertake to read a paper 
on a certain animal and then to deny its existence in toto ; but this 
is what I have to do. There is no doubt that a large number of 
human beings do believe — and probably always will believe — ^in the 
existence of venomous lizards in India, and of the bis cobra in particu- 
lar. If any such believers are present here to-day I hope to be able 
to convince them that the mysterious bis cobra, of which we hear 
now and again, is merely our old friend Mrs. Gamp's own particu- 
lar Mrs. Harris in another sphere of life — a transmigrated Mrs. 
Harris, in fact, and that, as far as India is concerned, there *' aint no 
sech a person." The origin of the word bis cobra is in itself a mys- 
tery. It is neither wholly Oriental nor wholly European, but appa- 
rently a barbarous compound, which may be justly repudiated by all 
decent languages. ^^ B H A'* in his playful manner affects to be- 
lieve the name implies that the animal is twice as poisonous as a 
cobra. But the learned author of Hobson-Jobson will not admit 
that the name has anything to do with either his in the sense of twice 
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OP cobra in the sense of snake; he contends that bis is bish, the Hin- 
dustani word for poison, and that cobra is probably a corruption of 
khopra or Khapra^ the vernacular word for ^' a shell'' or ^^ a skull." 
Hobson-Jobson is no doubt right about bis being bish, poison. But 
his derivation of cobra from khopra^ a shell, seems far-fetched and 
fanciful. Had the term bis cobra ever been used to denote a veno- 
mous cockle or a poisonous periwinkle, the derivation would have 
been plausible enough. But though cockles, winks, et hoc genus omne, 
may be poisonous in the sense that they sometimes disagree with 
frail mortals, if indulged in too liberally, I don't think they have ever 
yet been called bis cobras, or endowed by the wildest romancers 
with the attributes popularly ascribed to the latter. I am inclined, 
therefore, to believe that cobra in biscobra does after all mean cobra , 
which, as we all know, is the Portuguese rendering of the Latin 
coluber, a snake, and I can only conjecture that the original discoverer 
of the bis cobra was rather mixed as to the distinctive characters of 
snakes and lizards. Possibly the creature to which he applied the 
name, and which has unfortunately not been preserved as a type 
specimen, was one of the skinks, a family of lizards, which would be 
very like snakes indeed, to all outward appearance, if they lost 
their legs. The derivation of the name would be of little conse- 
quence if we could fix the creature itself, and confidently refer it to 
any single species. We are unfortunately used to all sorts of atroci- 
ties in the nomenclature or mis-nomenclature of animals. We might 
leave etymologists to wrangle over the name, if the identity of the bis 
cobra were not such a hopeless puzzle. One day it is one lizard, 
and the next day another. Almost every harmless lizard in its turn 
seems to be branded as the genuine bis cobra. It is useless to 
demonstrate that any particular species declared by " One who 
knows*' to be the real article, is a common harmless lizard ; for the 
next day a totally different, but equally harmless, species will be 
produced as the true bis cobra by ^' One who knows better.'* All 
the families into which lizards are divided contribute from time to 
time to swell the ranks of venomous lizards. It is impossible to 
give any exhaustive list, but I will here mention a few which figure 
more often than others as bis cobras. First, there is the common 
and well-known Indian water lizard or monitor (Varanus dracasna), 
the '' Ghorpad" of the Mahrattas, the ^^ Goana" of Ceylon. This is 
the species which is so frequently miscalled the iguana by Europeans 
in India, and probably identical with ''EH A's" brood oi \^\xsX>^^^^^ 
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bis cobras. We have several specimens in onr collection. The 
stufEed monitor before us is too large for a bis cobra. But young 
monitors, which are more conspicuously marked than their elders, 
by white ocelli and dark cross bands, are often called bis cobras in 
Sind and Cutch. The natives of Southern India are also said by 
Dr. Shortt to hold monitors in deadly fear. Not only is their bite 
fatal, but they hold on with such bull-dog tenacity, that they will 
not relinquish their enemy till a donkey brays, which soothing noise, 
according to local superstition, operates on them as a charm and 
turns away their wrath. It is needless to say that the monitor is 
quite innocent of venom, though its bite is no doubt severe, and 
though it can administer a very punishing stroke with its tail. 
Many funny stories are told of this species. Perhaps the funniest of 
all is the old Mahratta legend that the ancestor of the well-known 
family of Ohorpares, originally a Bhonsle, like Sivaji, changed his 
name to Ohorpare after a very daring exploit he achieved with the 
fiid of a Ghorpad. This exploit was nothing less than the scaling 
of a fort in the Konkan — hitherto deemed impregnable — ^by availing 
himself of the services of a friendly Ghorpad to pull him up the wall 
by means of a rope fastened to the animal's tail. Now these lizards 
have, as you see, very strong claws with which they can no doubt 
jbold on even more firmly than with their teeth. Their skin is also 
remarkably tough, and for this reason is, I believe, in great demand 
for tom-toms. But I should not advise any enterprising member 
of this Society to follow the example of the ancestor of the Ghor- 
pares, at all events unless the ditch below the fort wall he selects 
for the experiment has a good ten feet of water in it, Ghorpad — as 
perhaps you know — is eaten and thought a great delicacy in various 
parts of the country, especially in Ceylon. This seems strange 
considering the horror in which it is held in other parts. KeWrt, 
the naturalist, tells us that he had some excellent soup made of a 
Ghorpad, and that it tasted very like hare soup. This, however, is 
another example which I should hardly recommend any one to foUoWi 
Another and more handsomely marked species of this same family, 
the ornate monitor {Psammosaurus scincus), the Chandengo of 
Guzerat, is also not unfrequently passed ofi as the bis cobra, prob- 
ably from its resemblance to the young of the common Ohorpadp 
Thus the monitors which are forked tongued lizards contribute a| 
least two species to the army of bis cobras. Next come the Geckos^ 
with abort thick tongues and adhesive toes, some of which live ii^ 
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oar houses and others in rocks and trees. This family contributes 
more bis cobras than all the rest put together. In the North-West 
Provinces, as I find from a letter from *^ Young Nimrod '' in the Asian 
of November 23rd, 3 880, all Geckos are called bis cobras indiscrimi- 
nately. Another correspondent of the same paper declares that the 
bis cobra par exeellenee of the North- Western frontier is Hardwick^s 
Gecko {Eublepharis Hardwickii, Gray), a stout-bodied nine inch 
lizard, which is not very common. The same species is also, accord- 
ing to Dr. Shortt, the bis cobra of India. ^^ Some years ago/' he 
writes in an interesting note in the Madras Monthly Journal of Medi- 
cal Science, "I saw some articles in the Madras papers about 
this reptile {Eviblepharis Hardwickii), which made it out to be the 
most poisonous creature with or without four legs, and one or two 
of the officers who were in service in Bengal mention that several sen- 
tries were found dead at their posts from the bite of some creature, 
which was afterwards found, and which I took to be, the bis cobra from 
the description they gave of it." In Burmah, again, there are two large 
Geckos {Oecko guttatus, Dana; and OecTco stentor. Cantor) which are 
widely believed to be exceedingly venomous, and are consequently 
held in great dread. These deadly reptiles are not, however, called 
bis cobras, or by any other names conveying an idea of their poison- 
ous nature. Their local name '^ Tuctoo*' is a very innocent one, and 
merely an imitation of the loud note with which they and other 
members of the same family frequently relieve their feelings; and 
which sounds like 'Huck," ^^ tuck,^' ^Huck," repeated in a crescendo 
scale. Dr. Shortt had a specimen of Oecko guttatus sent to him for 
examination by a correspondent with the following description : — 
"This is the Tuckatoo of the Burmese, a large species of lizard found 
in Burmah, inhabiting trees and seldom ever seen, and heard only at 
dark and during the night: it is of a dark ash colour spotted with 
red, bat the old ones are much darker in colour, as are also the 
spots. Their first cry begins with a croak, and then they sing out 
tuckatoo, tuckatoo, quite slow and then in a quicker time. The 
same word is repeated for a few seconds, and then another croak, 
and all is still. Their voice is quite loud and hoarse and heard at a 
great distance. The Burmese, as well as other natives, dread 
this reptile, as their bite is poisonous, and their hold so tenacious 
that they can only be cut ofi" the body of the person they fall on. 
The Burmese toy that when any one is bitten their body swells to a 
great size, and they seldom live over a day .^' In Sow\j\veYtL\xvSJ\». %.^vcw^ 
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according to the same autliority (Dr. Shorfct), the Bengal Gecko 
(Hemidactylus codeauh D. et B.), is dreaded, more especially the 
larger kinds found about rooks and trees. Then again some gross 
calumniator has dared to take away the character of our old friend 
the chameleon (Chameleo vulgaris, Lin.), the Sasumba of Cutch, and 
Guhira Sarad of theDeccan. Any one who has watched the child- 
like and bland expression of the pet chameleon, whose life was made so 
happy in these rooms ^y Mr. Phipson's tender care, will find it hard 
to believe that he is a deadly monster, whose bite is instant death. 
Nevertheless, he has not been allowed to escape the stigma of being 
called a bis cobra. According to Dr. Fairbank, he is the bis cobra 
of Guzerat, and Dr. Shortt relates a story showing the extreme 
dread in which he is held in Madras: *^When Zillah Surgeon of 
Chingleput/' he writes, '^ I remember on one occasion a native came 
running to my house : he was almost breathless, streaming with cold 
perspiration, looking pale, skin cold, pulse small, holding the thumb 
of his left hand in his right, and complaining of being bitten by a 
chameleon on the tip of his left thumb, and requesting with tears 
in his eyes that I would do something to save his life. Nothing 
that I could say convinced him that the chameleon was harmless and 
the bite not poisonous, but to satisfy the poor fellow I applied some 
liquor ammonia to the part said to be bitten, where there was a 
slight abrasion of the skin, and gave him a little brandy and water 
to drink. He sat down for a time in my verandah, and then went 
away apparently quite well. That the man was in a great frigkt 
about his life there was no doubt from the state of his pulse, skin, 
and general appearance, when he presented himself to me." It is 
needless to state that all the lizards mentioned above are perfectly 
harmless. The Skinks, the ground lizards, the sand-fish lizards and 
the pretty little Dragons, or flying lizards, have hitherto, it appears, 
escaped the unneviable notoriety of being called bis cobras. So also 
has the familiar Bloodsucker ( Calotes versicolor, Dana) . This ia odd, 
as in his scarlet war paint the Bloodsucker is one of the most 
formidable looking lizards we have. That very uncanny Australian 
lizard, the Moloch, of which we have a good specimen here, is. 
another species which if found in this country would hardly escape, 
being called the true bis cobra. I have little doubt, however, that some 
day, "when the most credulous have begun to believe in the innocence, 
of monitors, geckos and chameleons, all the lizards mentioned above 
will have their turn. They offer at least a wide field for the selec-. 
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tion of future bis cobras. The belief in poisonous lizards is by no 
means confined to India. It may safely be said that there is no known 
species of lizard in the old world which is provided with glands 
for secreting venom, or fangs through which to eject it. Nor are 
there any lizards in India whose dentition is in any way suspicious. 
It must, however, be admitted that there is rather strong evidence, 
if not actual proof, as to the existence of a venomous lizard in 
Mexico. This is the Mexican Heloderm {Heloderma horridumjWieg' 
mann), a species of the monitor family. Mr. Tegetmeier has writ- 
ten an interesting account of this reptile in the Field of August 19th, 
1882. The Heloderm was first described by Dr. Wiegmann in 
1829. It had long been held to be venomous by the inhabitants of 
the tract in which it is found, that is the hot zone of Mexico. Dr. 
Wiegmann called attention to its peculiar dentition, which seemed 
to confirm in great measure the popular belief in its poisonous 
nature. For although there were no signs of poison glands, as in 
the case of venomous snakes, it was found to have recurved grooved 
teeth, through which its saliva, whether poisonous or not, could be 
introduced into the puncture made by its bite. Dr. Wiegmann 
himself does not appear to have believed that the Heloderm was 
really a venomous species, and he made no experiments to test the 
matter. Many years later, a French naturalist, Sumichrast, took up 
the subject again, and wrote a more detailed account of the Helo- 
derm in the Comptes Rendu s of 1875. He also procured and sent 
preserved specimens to Paris. According to Sumichrast the animal 
has a strong nauseous smell, and when irritated secretes a large 
quantity of gluey saliva. " In order to test its supposed poisonous 
property^' — I am quoting from Mr. Tegetmeier — '^he (Sumichrast) 
caused a young one to bite a pullet under the wing. In a few 
minutes the adjacent parts became violet in colour, convulsions en- 
sued, from which the bird partially recovered, but it died at the 
expiration of twelve hours. A large cat was also caused to be bitten 
in the foot by the same Heloderm; it was not killed, but the limb 
became swollen, and the cat continued mewing for several hours, aa 
if in extreme pain." Mr. Tegetmeier further writes that the dead 
specimens sent to Europe were carefully examined as to the charac- 
ter of the teeth. Sections were made, which demonstrated the 
existence of a canal in each tooth, totally distinct from and anterior 
to tho pulp cavity ; but the soft parts were not examined with 

sufficient care to determine the existence oy o\N\^tm^^ <:>i wsx^ 
21 
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poison gland in immediate connection with the perforated teetbr. 
Nothing further was heard of the Heloderm until 1882, when a live 
specimen, 19 inches long, was presented to the Zoological Gardens 
by Sir John Lubbock. The arrival of this interesting stranger 
caused quite a little sensation at the time amongst the naturalists of 
Europe. Mr. Tegetmeier tells us that for some days it refused all 
kinds of food. A live frog, a guinea pig, and several rats^ however 
fell victims to its bite. The frog died in convulsions immediately 
after it was bitten. The guinea pig (bitten in the hind leg) died 
convulsed in three minutes, while some young rats perished even 
more quickly. After a time it was found that eggs were the 
particular food which the Heloderm fancied, and these it disposed of 
very readily. It was expected that further systematic experiments 
would be made to test the poisonous character of this lizard, and 
that the results would be published. Whether such experiments 
have been made or not, and with what result I should be glad to 
know; for I have not been able to come across any record of them. 

Fortunately no " horrid" Heloderm has yet been found in India, 
nor any other lizard with similarly suspicious teeth, to justify the 
believers in the bis cobra. The origin of the belief in poisonous 
lizards in this country is not easy to trace. Dr. Shortt, writing of 
Southern India, thinks that a certain learned work in Tamil called 
the Sittar Vedum, or work of the ^' Seven Sages," which can be had 
in the bazaars for two or three annas, and which is a very popular 
book, is to a large extent responsible for the absurd beliefs of that 
part of the country. This book, he tells us, gives an account of all 
poisonous animals, including in the same category snakes, centipedes, 
spiders, beetles, lizards, dogs, cats, tigers, and monkeys. A similar 
work is said te exist in Ceylon. As regards Bombay, the Deccan, 
and the Konkan, I am inclined to think that Europeans are quite as 
much, if not more responsible than, natives for the propagation of 
wild stories as to snakes and lizards. I have myself very seldom 
heard a native of these parts asserting the deadly character of any 
lizard, though they are very ready to take away the character of the 
most innocent snakes. The touch of a lizard is, I believe, generally 
considered a pollution by Hindus, but the bis cobra, according to 
my experience, is a creature of European, quite as much as of native, 
imagination. Hindus, however, whether they believe any lizard to 
be venomous or not, have some wonderful superstitions concerning 
them. The omens portended by the various ways in which a lizard 
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can present itself to man or boy, wife or maid, are so many in num- 
ber, that it must take a man or woman all his or her life to learn them. 
This must be rather awkward, as the fulfilment of the omen must in 
many cases precede the knowledge of what is coming ; and if the 
omen is a bad one, deprive the victim of all chance of averting it by 
recourse to the various mysterious ceremonies prescribed for the 
purpose. If any one is interested in the subject, a paper on 
** Omens from the falling of house lizards,^' contributed to the Indian 
Antiquary by Mr, K, Raghunathji, will repay perusal. From the 
exhaustive list of omens given in this paper, we can see what will 
happen to us when a lizard falls on any part of us from head to foot. 
These omens have little or nothing to do with the subject of bis 
cobras, and there is no time now to describe them in detail or to 
attempt to trace their origin. I cannot, however, refrain from men- 
tioning a few of them for your comfort, or discomfort, as the case 
may be. Men will be glad to hear that if lizards fall on their 
noses it is lucky. But the dividing line between joy and grief is so 
very thin that if the lizard touches the tip of the nose the result is 
extremely calamitous. This is like a warning to men with promin- 
ent hooks not to carry their noses too high in the air. Men also 
may or may not be pleased to hear that if a lizard falls on their left 
cheek J they will be blessed with a sight of their deceased relations. 
But the luckiest thing of all is for a lizard to fall on the soles of a 
man's foot ; for then ali his enemies will surely perish. This is an 
event which I fear is not very likely to happen to many of us, 
unless we habitually stand on. our heads, or make. a point of sitting 
expectantly for hours together every day in the position taken up 
by the Japanese gentleman in Chiarini's Circus. Ladies will be 
glad to know that if a lizard falls on their left cheek, they will meet 
not their deceased relatives, but their beloved. There will be misery 
if one falls on their right eye, but grass widows may be consoled by 
the thought that a lizard on their left eye is a certain sign that they 
will meet their absent husbands. Lastly, immense wealth and a 
son are hers on whose left foot a lizard falls, and she will be rich 
in grain if one falls on her toe nails. 

VENOMOUS LIZARDS. 

TO THR EDITOR OP THE "BOMBAY GAZETTE." 

SiR,^— In your article of 7th inst. you call attention to the following words, 
which occur in the paper I recently read at a meeting of the Natural History 
Society. ** It may safely be said that there is no knov\n species of lizard in the 
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old world, which is provided with glands for secreting venom, or fangs throngh 
which to eject it." You ask, with reference to this passage, if the time has come 
for saying that none of the Indian lizards are poisonous. If you refer to known 
species — that is, species which have been examined, described, and named by 
ttompetent authority, yonr question may be confidently answered in the affirmative. 
My remark is, of course, limited to such species. He would be rash, indeed, who 
would deny the possibility of a venomous lizard being discovered in the old world. 
There are still tracts in the Himalayas, and elsewhere in Asia, of which the 
zoology has been very imperfectly, if at all, observed, and where the local bis- 
cobras, if not bis-cobras, may at least turn out to be ** boojums." Nothing that I 
have said is in any way inconsistent with the admission that another "horrid'' 
heloderm may be found in India, slight though the chance of such discovery 
may be. The assertion that there is no known species of venomous lizard in the 
old world is, I need hardly say, not made as a hasty deduction from personal 
observation. It expresses, as far as I can ascertain, the conclusion of all the 
leading authorities on the subject. This conclusion is obviously strengthened by 
the fact — to which I drew prominent attention in my paper — that all the 
specimens of lizards commonly produced as bis-cobras belong to species already 

well-known to be innocuous. 

You are quite right, however, in stating that the Statistical Abstract shows 
that in 1884 and 1885 four to seven persons, respectively, were killed by lizards. 
I might add that in each of the preceding years, 1882 and 1883, one person is said 
to have died from a similar cause. Most of these casualties occurred, I believe, 
in Guzerat. I have a dim recollection of having myself, while in Broach, examined 
an inquest report declaring a man or a woman to have been killed by a chandengo 
(the local name of the two harmless species of monitor lizards, Varanus ^rac€ena 
and Psammosaurus sciricus). 

Some irresponsible critics affect to believe that the annual official returns as to 
deaths caused by wild animals and snakes are not worth the paper they are printed 
on ; that all sorts of murders and dark deeds are covered conveniently and safely 
by the mortality for which snakes and ** other animals " are officially held respon- 
sible ; and that ** snake poison " is merely a happy and conventional way of alluding 
to the '* cup of cold poison '' which terminates domestic disputes, and gets rid of 
people who make themselves disagreeable. My faith in the accuracy of the 
returns has never been materially weakened by these and similar reckless insinu- 
ations. I will therefore admit, for the sake of argument, that these alleged 
victims were really bitten by lizards, and died after being so bitten. I prefer to 
meet whatever evidence the returns may give against me boldly and on its merits, 
and scorn to shelter myself behind the plea that a man, declared by a village 
punchayat to have been killed by a lizard, may have had a dose of arsenic. 

But I reject the inference which the believers in the bis- cobra will naturally 
draw from these reported deaths. Admitting that death in each of these casei 
followed the bite of a lizard, it by no means follows that death was due to the action 
of any poison. Those who, like myself, refuse to believe, on the evidence before 
us, that there are any venomous lizards in this country, will say that the direet 
and immediate cause of death in these cases was fright^ and fright only aided 
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possibly by a diseased condition of the heart. I believe that nothing is more 
certain than that grossly ignorant and superstitious subjects, bitten by harmless 
snakes and even by lizards, do occasionally die from pure fright. Many doctors, 
I fancy, could quote instances in support of this statement from their own 
experience. 

Here are two eases recorded by Dr. Russell* the pioneer of ophiology in India, 
from wbieh those interested in the question may draw their own conclusions. 
Case No. 1. — "Two sepoys at Rajamundri were bitten in the same night by the 
same snake^ which was described as being 'scarcely six inches long, about the 
size of a lar^e goose quill, of a dark straw colour, a fiat head, with two very small 
eyes, which shone like diamonds, and behind each eye was a black streak about 
three-fourths of an inch long. ' The first man bitten died after six hours. He 
said and felt that death was inevitable directly he was bitten. The second man 
bitten within a minute of the first, died within eleven hours. Neither man, it 
appears, suffered visible pain or convulsions, but passed away in a kind of stupor." 
Case No. 2. — " The porter of Mr. Bourchier, Governor of Bombay, a very st&ut 
Arab, was bitten by a very small serpent, and died almost instantaneously after 
exclaiming that a snake had bit him." The italics are mine. Dr. Russell's 
information was got from the Governor's son, Mr. James Bourchier, who spoke 
from memory, and added *' that the snake to which the man's death was imputed 
was by the Portuguese called cobra de morte; that in the course of twenty years 
he had only seen two of them, one on the island of Bombay, the other in his 
own house at St Thomas's Mount, near Madras ; that the length of the snake was 
from six to nine inches ; its thickness that of a common tobacco pipe ; the head 
black with white marks, bearing some resemblance to a skull and two cross bones ; 
the body alternately black and white, in joints the v\hole length; and that its 
venom is of all others the most pernicious." 

Dr. Russell, it must be admitted, has not suggested that the death of the two 
sepoys, and the very stout Arab, evidently stouter in body than heart, was due to 
fright. He made no comments, and possibly believed that the snakes described 
were as deadly as they were said to be. Yery little was known in those days on 
the subject of venomous snakes. Local superstitions were too deeply rooted to be 
shaken by the little exact knowledge then available. The diminutive cobra de 
morte was then a living tradition, and its existence not to be rashly questioned. 
But can any one now believe that the diminutive snakes described, even if imma- 
ture specimens of venomous species, were capable of causing the death, by their 
poison alone, of the two sepoys and the stout Arab ? From the descriptions given 
it is impossible to say what the snakes in question really were. But they are 
certainly more likely to have been harmless than venomous species, and the 
description of Mr. Bouchier's snake, to whose bite the stout Arab succumbed 
" almost instantaneously," reads uucommonly like that of the familiar and innocent 
little lycodon aulicus. This theory of death by fright is not a new one. In com- 
menting on the same cases, in a chapter on the snakes of the Poena district, con- 
tributed to the Bombay Gazetteer some years ago, I ventured the same explanation 
of the cause of death, observing that the "cobra de morte, like the mythical bis- 
cobra or poisonous lizard» has no real existence ; but whereas the latter name U «X\ll 
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applied to various specious of lizards, known to be innocuous, the cobra de morte 
is now, whatever it once was, a name and nothing more" Dr. Fairbank also in 
his "Bombay Reptile^/' writes of the Ornate Ghorpad as follows:— "It inhabits 
8ind and Cutch, and there it is called chandengo, and its bite is thought poisonous. 
No lizard has a poison sac or fangs. The saliva may become an irritant when the 
lizard gets much vexed as that of a wharf rat does. Some lizards spring fiercely 
and bite severely> and some snakes that are not venomous do the same, and many 
persons bitten by such reptiles have died, not from poison, but because they believed 
themselves poisoned. ^^ 

The extract from Dr. Shortt's note which I quoted in my paper on the bis-cobra, 
is another good instance in point. There was a man bitten by a chameleon. As there 
is only one species of chameleon in India there can be little, if any, doubt as to 
the identity of the lizard. Few will be bold enough to assert that the chameleon 
is a venomous reptile. But the man believed it was, and his belief remained 
unshaken. Despite all Dr. Shortt*s assurances, the symptoms of fright were 
alarming enough. He was ''almost breathless, streaming with cold perspiration, 
looking pale, skin cold, pulse small," &c. In this case the poor man did not 
die. Why ? — Because he had faith in the doctor's remedies, and was comforted by 
brandy and water. A bread or sugar-pill would probably have had the same effect. 
But what might have been the fate of that man without the doctor and his 
brandy and water ? — He would have gone to his house and his friends and 
relations would have crowded round him, shrieking and wailing, telling him it was 
all up with him, till the poor wretch would have been seized with convulsions 
and died. I have myself seen a woman as near death as possible under very 
similar circumstances. She was working quietly in the garden. All of a sudden 
«he gave a shriek, and muttering something incoherently about a snake, went 
off into violent convulsions. The doctor was sent for, and he succeeded with some 
difficulty, and after some hours, in getting her round. The snake was killed. It 
was a harmless one, and had not even scratched herl She admitted afterwards 
that she had not been touched by the snake. But she had been told — and of 
course believed — ^that if a certain snake's shadow feU on her, she would certainly 
die. The shadow of a snake did fall on her, and she would in all human proba- 
bility have died had skilled medical aid not been at hand. 

Thana District, Jan. 10. G. W. VIDAL. 



THE NEAREST ALLIES OF THE HORSE. 

By Veterinary Surgeon J. H, Steel, A.V.D. 

{Read at the Society's Meeting held on 6th February , 1888.) 

In the whole range of Natural History there is no more compact 
nor isolated group than that of the Equidae, which, therefore, pre- 
sents itself as a neat subject for special study. We approach this 
enquiry with great advantages; in that we are very familiar with 
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two types of the group, the horse and the ass, in that the geogra- 
phical distribution of the Equidae is very marked and limited within 
certain ranges^ and in that the members of the group are so striking 
and interesting as to have received a good deal of notice from tra- 
vellers and naturalists. The difficulties in our way are that some 
confusion has arisen in nomenclature, that observers have not been 
exact and detailed enough either from a naturalist's or from a horse- 
man^s point of view, that many of the Equidae are very wild and 
difficult to approach, and, finally, that they are difficult of transport 
and at first intolerant of confinement in our larger zoological 
collections. The beautiful work by Cornwallis Harris on the large 
game of South Africa must be specially mentioned on account of 
its value to the naturalist and to the sportsman, and because I am 
indebted to it for some of my illustrations. 

Characters — The Equidae are odd-toed solidungulate animals in 
which the hoof attains its highest development. Several other 
anatomical features of their limbs point to their swiftness of foot ; 
for example, the femur has a third trochanter, the two facets on the 
front of astragulus are very unequal. They are all gramnivorous and 
have, accordingly, a fairly simple stomach and capacious intestine, to- 
gether with a special form of dentition not suited to rumination, but 
with well marked diastemata or breaks in the tooth series. The dorso- 
lumbar vertebrae are not less than twenty-two in number, and horns 
are not present as a normal character. Among the order Ungulata, 
to which the Equidae belong, the rhinoceroses and tapirs of extant 
genera and the palaeotheridae and the macrauchenidae of the past 
are included with the Equidae as odd-toed or perissodactyla, the 
differences between the horses and other odd -toed ungulates are, 
however, very marked. All Equidae are gregarious, the units of the 
herds being family groups of eight to ten, and the size of the full 
herd being determined by plentifulness of grass and freedom from 
disturbance. The habitat is country firm under foot and somewhat 
dry. There is a tendency to migrate in accordance with food sup- 
plies to the plains in wet weather and to mountains in dry weather, 
but in all countries occupied by Equidae the plains are desert and 
sandy throughout a considerable part of the year. 

It will be observed that in every respect, and even in the minds 
of naturalists, there is a tendency for the different equine forms to 
run into one another, whence has resulted much difference of 
opinion as to classification of the group, Specieaixiu \xi\.o ^^^cv^^^ 
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varieties are very common in some cases, the characters by which one 
form is distinguished from another are observed to sink in impor- 
tance the more thoroughly they are investigated, and it would seem 
that there is quite as much reason for separatiug the European man 
from the Australian savage as there is for placing the zebra and 
horse in distinct species, bharply as the Equidas as a groap are 
defined, it is wonderful how few essential points of diflFerence they 
present among themselves. Some naturalists refuse to accept the 
differences as more than specific, and thus describe each form as 
Equus. Others consider as horses those which have chestnuts and 
castors, u e., ''warts,*' on both fore and hind legs, and classify the 
asses and zebras together as being devoid of castors. The retention 
of castors, though apparently a very petty matter, seems certainly 
to have a value in systematic classification. Hamilton Smith goes 
further and insists on giving the zebras and their allies a distinct 
generic name, Hippotigris, and, considering their distinct geogra- 
phical range and apparently long special descent, the South African 
Bquidas seem worthy of this distinction, which leads us to the follow- 
ing classification : — 





EQUID^. 






Horses (Equus). 


Asses (Asinus). 




Zebras (Hippotigris). 


1. Equus. 


1. Asinus. 




1. Zebra. 


*" X 


2. Onager. 


> 
5 


2. Burcheirs Zebra. 




3. Hemippus. 


3. Quaggo. 




4. TsBniopus. 






5. Hemionus* 







It must be remembered that the early naturalists especially have 
confused certain of these forms, or, at any rate, their names. Thus 
hemionus was applied first by Pallas to the kiang, but since then 
has been used for the onager or for hemippus. A less serious confu- 
sion is the use of the term onager for the Assyrian wild ass (As, 
hemippus) instead of for the wild ass of Outch; but competent 
naturalists, such as Sclater, doubt whether there really is any diflTer- 
ence between the onager and the hemippe, while others consider 
tseniopus is also simply a variety of onager. Thus the asses would 
tend to become only three forms, the true ass, onager, and the kiang. 
Even this reduction is by some considered insulBScient, and AsinnB 
vulgaris is taken to have direct and immediate relation with the 
onager, either as progenitor or descendant; some observers specially 
notifying Tseniopus as the variety most directly related in descent 
^o the common domesticated ass, in support of which view we shall 
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see that the equines admit of enormous variation under natural and 
artificial influences. Again, hemionus (the kiang) is sometimes 
spoken of as the wild horse, and has been confused with the 
ierpan or wild horse of Tartary. Cunningham is responsible 
for calling it the wild horse, and others agree with him that its 
voice is more like a neigh than a bray. Some state that the sound 
it makes is like that of a mule. Moorcroft, Strachey, and others 
say his cry is most like braying, and the balance of evidence is 
in favour of his being a true ass, though, as Jerdon points out, his 
darker colour, small ears, and large size, as compared with the 
onager, render him, when at a distance, liable to be mistaken for 
a horse. We have elsewhere observed that the Tartars use the 
term koulan indifferently for the terpan and the kiang, another 
element of confusion. On the other hand, as we have seen, na- 
turalists have in different cases applied the term hemionus to the 
onager and the kiang, and it seems that the Tartars also call 
onager, the koulan. Jerdon enumerates as follows the differences 
between the ghorkhur (onager) and the kiang: — 



Marks. 



.Ghorkhur. 



Kiang. 



Dorsal stripe . 

Shoulder stripe 
tiimb marking . 



Broader on the back, does 
not extend to tail-tnft, 
bordered with white, 
which extends broadly 
to tail and along hind 
margin of buttocks. 

Darker bl.ickish and well 
marked. 

Generally present. 
White of imiier parts and 
belly well marked. 



Broader over tail and ex- 
tends to tail tcft. [Some- 
times very obscure or 
wanting (Straphey)J. 



Often only faintly visible. 

[Sometimes distinct(Stra- 

chey)]. 
Absent. 



Blyth in his paper on wild asses (Jourujil Asiatic Society, 1859, 
p. 229, et seq.) seems to have confusod the ghorkhur and the kiang. 
J. Hooker rightly considered them distinct (Jerdon). 
We may now proceed to notice each form in turn : — 
(1) Equus caballus, the common or domestic horse, Eq. 

^ntiqnorum. 

Mane and tail long and flooring; hairs of tail over whole posterior 

surface of stump. 

Horny appendages^l&vgots typically present on all four limbs, 
ihestnuts inside fore arms, castors inside hocks, warts rarely absent 
>n hind legs; *' the bay mare. Eaglet, was without sallenders on the 
nock joint." — {Jamaica Times, 1845, Aug. 25.^ 
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Colour — Various, principally bay and dun; occasionally rufous, 
mouse colour, white, dappled grey, &c. 

Markhigs — Dorsal stripe in some breeds ; very occasionally fain^ 
traces of shoulder stripes ; occasionally zebra marks about knee and 
bock (especially on outside). 

Size — Varies much; from about 9 hands to 17 hands, or average 
of over 14 hands. 

Habits — Gregarious, docile, and domesticable; inquisitive; enor- 
mous geographical range; much influenced by domestication. 

Voice — A neigh* 

Ears — Short and line. 



2. AsiNUS VULGARIS (Gray): Equus asinus, the common ass; 
As. domesticus (H. Smith). The lineal Sesceudant of As. taeniopus 
(Sclater and Darwin). 

Mane and tall — Mane shorty upright, irregular; tail has tuft at 
extremity. 

Horny appendages — No castors. 

Colour — Mouse grey; varies to an extent. 

Markings — List or ^* dorsal stripe,'^ cross shoulder stripe, wliicli 
varies much in length, breadth, and manner of termination. Some- 
times absent, occasionally double or treble : may be forked at its 
extremity, or bent into an angle as in the quagga and Burchell's 
zebra. Often zebra marks, especially on the fore limbs. 

Sise — Varies much from 9 hands to 1 7 hands. 

Habits — Strong, hardy, sure-footed, much warped by domestica- 
tion. " In South America numerous asses have been allowed to 
escape into the plains and multiply in a state of nature ; but they 
never acquire the habits of their freeborn progenitors in the desert; 
they linger near the places of their birth and fall an easy prey to 
their enemies.'^ (Low.) Only lately known in Sweden and Norway ^ 
not found in Burma. Four Syrian varieties ( Darwin) : — 

'^(1) A light and graceful animal, with agreeable gait, used hy 
ladies ; (2) an Arab breed reserved exclusively for the saddle; (8) tm 
stouter animal used for ploughing and various purposes ; (4) th 
large Damascus breed with peculiarly long body and ears/^ 

Voice — A brav. 

ft/ 

■Ears — Long and thick. 
Head — Furchead arched. 
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3. Bquus onager (Pallas); Asinus onager: As. indicus (Sclater) ; 
Bq. hemionus of India (Auct) ; ghorkur, Asiatic wild ass of Cutch, 
As, syl vestris.( Pliny ); As. hemionus (Gray) ; gour (Persian); Bq. 
kbur (Lesson) ; mistakenly koulan. 

Mane and tail — Tail tuft short ; mane blackish brown. Mane hog 
and scanty. 

Horny appendages — Ergot patches of thin horn on all four limbs ; 
chestnuts 8 in. by 2 in., thin horny patches ; no castors. 

Colour —Pale isabella or sandy above with slight but distinct ru- 
f ascent tinge (Jerdon). Lower half of muzzle, lower part of neck, 
along each side of dorsal stripe along back, under belly, back of fore 
limbs, round the front and outside of the elbows, front of the hind 
limbs to the hock, and back of the limbs to the hamstring white. 
(Mare in Jodhpur Collection, 1887.) 

Female in Victoria Gardens. — Muzzle and lower parts of body 
and limbs white; slight zebra marks, both knees; large chestnut 
horny patches; general colour rufous or isabella; tip of ears and 
outer side of hind margin brown; mane upright, brown, decreases 
from poll backwards ; dorsal stripe zigzag between withers, very 
wide to croup, along back and loins, narrowing on tail, and does not 
ran to tuft, but terminates about half way. 

Markings — Dorsal stripe chocolate brown : very broad at com- 
mencement of croup, grows gi'adually narrow towards the qiane, runs 
to tail tuft (Mare in Jodhpur Collection, 1887). Colour extends 
slightly down outside of shoulder; sometimes double cross stripe 
(Jerdon). Zebra marks on hocks posteriorly in female, zigzag 
markings from stifle to below hock on outer side of limbs and from 
outside of elbow to below knee in fore limb in male (Jodhpore 
Collection) . Limbs faintly barred, now and then strongly so ; 
narrow dark ring over hoof (Jerdon). Zebi*a marks on shoulder 
in adult and still more in foal (Walker). 

Size — 11 to 12 hands. 

Habits — Shy, difficult to approach; of great speed; lives in 
troops each under a leader, on the plains in winter and mountains in 
summer. Bikaneer herd of about 150; foaling in June, July, and 
August. 

Voice — *' A shrieking bray" (Blyth), or like that of a mule 

(Tytler). 
Ears — Sandy externally, white internally, with black tip and 

outer border; longish (Jerdon). Cercainly brovfual t\\)^ \\\ Sq^^ntc 



88 BOMBAY NATURAL HISTORY SOCIETY. 

specimens^ rounded at tips, smaller iu proportion than those of 
domesticated ass. 

Head — Heavy, but well formed ; neck short; croup higher than 
withers, which are scarcely developed. 

Remarks — *^ Nine-tenths are actually gelt by the teeth of the jea- 
lous sire the moment they are foaled^' (Harris).* This animal ia 
sometimes captured alive, for sale to chiefs, by means of relays of 
horses, which run it down . It requires an exceptionally good horse 
when mounted, to fairly excel the wild ass in pace and endurance. 
Sometimes he is captured by means of falcons or is shot; the flesh is 
esteemed a great luxury. The hide is converted into the common 
Turkish shagreen. The young are sometimes trained, but adults be- 
come unruly. The onager is found in Cutch, Guzerat, Jeysalmir, 
Bikaneer, Sind, Beloochistan, Persia, and Turkestan; its range 
is to Beesa south, to 75° long. E., and to lat. 48° N. . in Turkestan, 
west it extends as far as the road running from Teheran to 
Shiraz. I have a suspicion that not so very long ago the onager 
extended into the Deccan. Specifically identical with As. vulgaris, 
either progenitor or descendant (Cobbold). [Alayar Khan of 
Miihmudabad sent out into the desert for a wild ass. One was shot 
and brought in. It wasas bigas a small mule, yellow dun with dorsal 
stripe. • . . Ghorkur was seen in the desert towards Abivei'd. 
The Klioords describe a good horse by saying he can ride down a 
wild ass. Oq fcho Attrek in the broad open vales wild asses (Boos- 
tum said) are to be found in immense numbers. Between Sanghos 
and Jahjerm near the brackish streams about four miles off the road 
numberless fresh tracks, as though the whole herd had followed in 
Indian file, were seen. The ground was very rough and broken, 
though quite rideable, rather heavy going, being covered with a salt 
sandy crust through which the horse^s feet sank at each stride * * * 
Came suddenly on a herd of fourteen. The horses (after a march) 
were done up in trying to chase them down (Col. Valentine 
Baker)]. 



4. Equds hemippus (Is. Geof. St. Hilaire); As. indicua 
Sclater) ; Hemippe : Syrian wild ass; wild ass of Scripture. 

Voice— More like a bray than that of onager (Blyth). St. 
Hilaire also notices this difiference. 

♦ This is, of course, a ** traveller's yarn." — J. H. S. 
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Ears — Shorter than onager (Blyth). 

Head — Smaller than onager (Blyth). 

Remarks — Found in Syria, Mesopotamia, and North Africa. 



6. Equus TJENiopus (Hengl.) As. tsBniopus; Abyssinian wild ass. 

Characters — As of Eq. onager; stripes frequent on hind legs. 

Habitat — Abyssinia and the desert plains between the Nile and 
the Red Sea. 

Horny appendages — Hoofs as broad as those of a horse of fifteen 
hands in height (Baker) ; remarkably large, wide, and firm. 

Colour — A reddish cream tinged with the shade most prevalent 
of the ground it inhabits (Sir S. Baker). 

Markings — Cross bands on legs and shoulder stripes. 

Siza— 13*3 to 14 hands, of a fine male (Baker). 

Rayment shows that a small breed of donkeys in Muscat is 
remarkable for hardihood, endurance, and viciousness, qualities to 
an extent due to constant crossing with the wild stallion from the 
Assyrian desert captured for the purpose (probably the hemippe). 

Remarks — Supposed to be the nearest feral representative of the 
domestic ass. '^ The perfection of activity and courage, and has a 
high-bred tone in the deportment, a high actioned step when it trots 
freely over the rocks and sand, with the speed of the horse when it 
gallops over the boundless desert.^ (Baker.) 



6. Equus HEMiONUs (Pallas): Kiang; Tschiketai; Thibetan wild 
ass; kulan; the wild horse (Cunningham); djang (Tangutans). 

Mane and tail — Mane dun (Moorcroft). 

Colour — Upper parts dull ruddy brown or chestnut rufous hue 
approaching bay, especially about the head; distinctly darker at the 
flanks, whei'e it abruptly contrasts with the white on the belly. 
Coat varies according to season, smooth and rufous in warm weather ; 
legs a pale straw. Darker in colour than onager. 

Markings — Dorsal stripe black ; absent, obscure or well developed, 
extending to tail tuft, broad on croup. No zebra stripes either 
in adult or foal (Walker). Shoulder stripe sometimes distinct, 
often but faint or rudimentary ; generally absent. 

Size — Fourteen hands. 

Habits — Wary, swift, difficult to approach, inquisitive, lives in 
small troops or herds in Thibet and Central Asia. Moorcroft saw 
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it in Ladak^ and his pundit, Izzat Ullah, mentions wild asses in 
Khoten ; extends into China eastward. Lives on plateaux at eleva- 
tion of 15,000 to 16,000 feet above sea level. Fly at a trot, stop, 
look back. Prejevalsky considers it the most remarkable animal of 
theKokonor Steppes. It is found also in Tsaidam and North Thibet. 
Often seen grazing in company with mountain sheep. Found in 
troops ten to fifty strong, or in herds of several hundreds, in 
Kokonor (Prejevalsky). The young are born in May, but many die 
before maturity (Prejevalsky). 

Voice — Has given rise to much discussion as to whether he neighs 
or brays. Prejevalsky heard his voice twice, once when a stallion 
was calling back mares, the second time when two were fighting. 
It is '^a loud harsh neigh, repeated at short intervals, combined 
with a bray." 

Ears — ^Moderate in length. 

Head — Large and ugly ; forehead convex between eyes ; centre of 
face narrow and keeled on sides. 

Remarks — In size and external appearance closely resembles a 
mule (Prejevalsky). Is the most equine of wild asses, and differs 
but little from the Terpan or wild horse of Central Asia, for which it 
is constantly mistaken. Is also, especially by the Tartars, con- 
fused with onager, both being called kulan. Gray discusses the 
position of the infra-orbital foramen in the kiang and onager, also 
certain differences in the skulls. I am inclined to consider these 
difierences as simply due to age not to specific influences. A com- 
parative study of the skulls (and indeed of the skeletons in general) 
of the Equidae is much needed. When young they will become so 
tame as to be led about like a horse, and will follow horses almost 
everywhere (Charlton). Colonel Smith describes as the Yo-to-tze 
also as As. equuleus vel Hippargus, an animal seen alive in a livery 
stable near Park Lane, London, said to have been brought from the 
Chinese frontier N.-B. of Calcutta. It had shoulder bands black, 
three or four cross streaks (black) on knees and hocks ; well defined 
black dorsal stripe to centre of tail ; tip of ear s, mane, and long 
hairs of tail black. ^ Gray thinks it may have been a cross between 
the kiang and the domestic ass. The natives consider kiang 
flesh a great delicacy and stalk the animals to shoot them after 
drinking. They are very plucky when hit and hard to bring down* 
They get very fat in autumn; when frightened they run doim the 
wind. 
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7. Equus quagga (Linnaeus): As., quagga; '* Female zebra'* 
(Edwardes) ; Hippotigris quagga (H. Smith) ; Hipp, isabellinua 
(H. Smith) ; Ane isabelle (Le Vaillant). The quagga is the bravest 
of equines, and so was occasionally domesticated by the Boers to be 
turned out with the horses at night to protect the latter from pre- 
datory beasts on which the quagga springs, beats them to the ground 
with forehoofs, and tramples them to death (Nott). 

Mane and tail — Hair extends nearer to base of tail than in other 
equines, except horses (Lesson). Hog mane, banded alternately 
brown and white; tail white. 

Horny appendages — No castors — hoofs slightly concave beneath 
and broader than in zebra. ^' A foot which might serve as a model 
to a veterinary student'* (Harris). 

Colour — Upper parts of hide rufous brown; lower parts of body 
white; legs white; stripes on forehead and temples longitudinal, and 
on cheeks with narrow transversal stripes forming lineal triangular 
figures between eyes and mouth. 

Marhings — Stripes to centre of shoulder and back ; stripes not so 
deep in colour as those of zebra. Muzzle black. Dorsal line dark 
and broad, widening over croup. 

Size — 13 to 13'2 hands, about 6 inches longer than that of true 
zebra (Nott) : (8ft. 6in. long). 

Habits — Courageous, sociable, peaceable, found in immense herds 
in the open plains, travels in long files of many hundreds, parallel 
with caravans (Harris). Is not seen north of the Vaal, and is 
vanishing before civilization. Seems remarkably fond of the 
brindled gnu and ostrich, which graze with it, but does not mix with 
its own more elegant congeners (Harris). Form compact, body 
round, limbs robust, clean, and sinewy, with pace low and 
laboured. 

Foice—- Like the bark of a dog, a shrill barking neigh, which its 
name well imitates. 

Ears — Equine. Flesh disgustingly oily and yellow. 

Head and neck— Yerj large, which increases the apparent size of 
the animal. 

Remarks — Buckley considers that now the Burohell's zebra is 
generally called the quagga, and Harris* quagga must have become 
extinct. The zebras of all three kinds have been shot extensively, 
because their hide forms good connecting bands for machinery. 
Less fierce in disposition than the zebras and " o? iVift '^VoV^ Saxfic\^ 
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unquestionably the species that is best calculated for domestication^' 
(Nott). 

8. Equus Burchbllii (Bennett) ; Hippotigris Burchellii (Smith); 
As. Burchellii (Gray); Eq. zebroides (Lesson) ; Bq. montanus (?) 
(Cuvier) : Bonti Quagga (Cape Colonist) : Dauw; Peechey or 
Peet-sey (of Bechuanas) : '* Is the Quagga par excellence of South 
African Sportsmen*' (Nott). 

Mane and tail — Tail white, equine ; mane hog, banded black and 
white j mane 5 in. high. 

Horny appendages — Hoof soles slightly concave, rather broad. 

Colour and markivgs — Muzzle black; head and upper parts of body 
and upper part of legs sienna-brown, and with broad dark brown 
bands not uniting above with dorsal line, which widens towards the 
croup. Lower parts of body and of limbs and inside of limbs white ; 
bands less numerous than those of zebra. The degree and extent 
of colouring varies much (Buckley). 

Size — 13^ hands. 8ft. Gin. from nose to point of tail (Harris). 

Habits — Seems very fond'of the brindled gnu; found in herds of 80 
to 100 (Harris). Buckley generally saw it, at least in the bush, iu 
parties of 8 to 10, his largest troop being about 40. Pound on the 
plains north of the Orange River, but migrates periodically in 
accordance with exigencies of food supply. Extends into Abyssinia 
and Congo. Is fierce, strong, fleet, and beautiful (Harris.) Stout 
in build, admits of being tamed to a certain extent with consider- 
able facility, and occasionally a half domesticated specimen is ex- 
posed for sale in Cape Town with a rider on its back, but even in 
the most tractable state to which it has yet been reduced it is 
regarded as wicked, treacherous, obstinate, and fickle (H. Smith). 
The late Lord Derby had several in his collection at Knowsley 
Park, and was very successful in rearing foals (Nott). Figure 
sturdy and graceful ; carcase round ; limbs clean and muscular, less 
robust than those of the quagga. 

Voice — A shrill abrupt neigh, which may be likened to the 
barking of a dog, as heard by a passer-by from the interior of a 
house (Harris). 
Ears — Equine. 
. Eemarks — Has four mammas. Skin extremely valuable ; flesh 
much appreciated by natives, but its dark colour and yellow fat 
render it anything but tempting to most white men (Nottj. 
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9. Bquus zkbra (Linnaeus); Wilde-paarde (Dutch Colonists); 
Hippotigris zebra i\ campestris (Smith); Asinus zebra (Gray); 
Eqaus montanus (Burchellii) ; Daw (or true zebra) of the Colonists ; 
Hipp, antiquorum (H. Smith). Louis Figuier states that the 
Persians used to slaughter zebras (probably onagers) at their 
religious festivals, and kept a stock of them for the purpose on a 
small island in the Red Sea. 

Mane and tail- End of tail a black tuft ; remainder of tail white. 
Mane bushy, hog, and banded. 

Horny appendages — Hoofs narrow, with hollow soles; no castors. 

Colour — Creamy white, inside of legs and belly white ; muzzle 
reddish or tan. 

Markings — Striped of black colour over the body, head, and limbs, 
the bands being narrow or wide, black, and sinuous, and uniting 
with the longitudinal dorsal line. Those of body nearly vertical, 
those of limbs horizontal and closer together than those on the 
body. 

Size — Under thirteen hands, exceeds eight feet in extreme length. 

Habitat — Inhabits the hilly region of South Africa. Harris 
gives his range from Abyssinia to the Cape. The Dutch farmers 
used to catch foals and export theiu "chiefly to Mauritius, where, it 
is said they were often whimsically trained to harness.'^ A Queen 
of Portugal used to drive a team of zebras, and Rarey tamed 
one. Upwards of 100 in a troop ; is shy, tierce, obstinate, nearly 
untameable, timid, supposed to be rapidly becoming extinct. 

Voice — Subdued neighs like the gasps of a dying man (Ander- 
son). 

Ears — Long and widely opened. 

Head — Light. 

Remarks — Flesh coarse, oily, uupalatable ; two mammae. There 
is a small amount of written testimony to the occurrouce of zebras 
or onagers in the mountains of Spain between the 10th and 13th 
centuries, probably imports from West Africa. They were widely 
dispersed from Galicia to Estremadura and Andalusia. 



We are now in a position to enter more iuto detail with regard 

to the general characters of the Equidae. We find that all present a 

mane or growth of long hair at the upper margin of the neck, which 

varies in length, colour, and arrangement, it is aio^t) \i\'^\iV^ dvi- 
13 
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veloped in the male, and it is decidedly ornamental, whether as the 
long flowing manelocks of the horse or the smart hogged append- 
age seen in the other forms. It may be uniform in colour, is 
generally darker than the rest of the body^ or banded in accordance 
with the striped condition of the neck; the bands may be black or 
brown ; long hairs also grow on the tail, rendering it a beautiful 
appendage and useful fly-flapper. Here also the horse has the 
advantage^ the hair being long and flowing, covering the whole of 
the tip and outer part of the stump. Burchell's zebra and the 
quagga have the equine form of tail, but the capillary arrangement 
is less striking. The other equines resemble the ass, in that the 
long hairs are developed on the end of the stump as a tail tuft 
resembling that seen in some ruminants. In the zebra the tip of 
the tail is black and the rest white. As a rule, the organ is darker 
in colour than the rest of the body. 

Of horny appendages , the hoofs vary in broadness and concavity of 
sole, a point which seems to be much determined by, and to indi- 
cate, the habit of the animal. Thus mountainous and sure-footed 
equines have mule feet, i.e., hoofs upright, narrow, and hollow- 
soled, as seen in the ass and zebra. Castors are absent in all forms 
except caballus, but we have no distinct evidence as to whether 
they are present or absent inthekiang: it seems they are some- 
times not found in true horses. On the other hand, the chestnuts 
and ergots seem present in all species; in the horse they are hard 
and strong, in the onager they are wide and soft horny patches. 
Ergots may be absent, certainly in high-bred horses. 

The colour varies from black to white, no rule can be given except 
that the wild forms tend to sandy or rufous tint with lighter shades 
of the lower parts of the body and iusides of the limbs, also darker 
" points,'^ i.e., muzzle, mane, tail, and legs. Domestication tends 
to great variety in colour. 

Marlcitfgs attain their hightest development in the zebra as (a) 
dorsal line from mane to tail of dark colour (black or brown) ; (b) 
vertical body lines, of which the most persistent are those on the 
centre of the shoulders, which are wide and forked at their free 
ends, others are parallel with the branches of the forks; and (c) 
the horizontal bands of the limbs. These markings reappear more 
or less in all forms, the most frequent and constant being the dorsal 
stripe or list, found as a characteristic even in some breeds of horses. 
Not much less frequent are shoulder stripes, and even the zebra 
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marks on knees and hocks reappear frequently in horses. Darwin 
considers that if grey or red brown asses had been steadily selected 
and bred from, the shoulder stripe would have been as generally and 
completely lost as in the horse. These markings are best seen in the 
male ; often when present in the 3'oung they disappear in adults. 

Size shows a neat gradation from the wretched little 7-hand 
donkey of the Maharattas up to the J6-hand dray horse; it varies 
enormously with domestication, bat among the equines in the wild 
state seems to range from 11 hands or 12 hands (onager and zebra) 
through 13 hands (quagga), and 13^ hands (peechey) to 14 hands 
in the kiang, and still more in the wild horse. 

Habits — All these wild equines are strong, hardy, swift-footed, 
courageous, but shy, and curious in the extreme. They vary much 
in tameability, but have all been more or less brought under control, 
and they exhibit as much variety in character as we see in domestic 
horses. The liking of these animals for, and their ready association 
with, other species is remarkable. All seem to be fond of the gnu, 
and they do not object to the presence among them of so different 
a creature as the ostrich. The gregarious instinct seems stronger 
in some forms, such as the zebra, than in others like the kiang, but 
the size of the troops is probably determined much by the amount 
of pasture available and the freedom from disturbance by man. 
The same influences determine the range, both African and Asiatic 
forms are retreating before the advanciag steps of civilization, and 
they all seem to frequent the mountains in hot weather and the 
plains in cold, according to the amount of pasturage available. The 
kiang and zebra are most foud of inciintains, the onager inhabits 
hills and sandy deserts, and the peechey grassy plains. These 
differences seem to be determined by local circumstances : in fact, 
the equine adapts himself to the conditions of his surroundings. 

The voice ranges from a neigh, so familiar in the horse, to a bray, 
equally familiar in the ass. The intervening sounds seem to vary 
as much as the tuneful notes of transport mules when the trumpet 
sounds '^ feed.^' 

The ears vary much in relative development as regards length, 
sharpness of tip, and fineness, exhibiting every gradation between 
the familiar auricle of the ass and the neat delicate corresponding 
part in the horse. 

Our information as to osteological characters is very scanty, but 
it suffices to show us that the differences are simply those of 
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measurement, i.e., sncb as we look for iti comparing the skeleton 
of a man of one race with that of another. 

As regards shape there is a general tendency to largeness of the 
muzzlo, backward setting of the eyes, shortness in the rein, and 
imperfect setting on of the head. Neck short and stout, shoulder 
upright, forearms and thighs moderate in length, limbs small 
below the knee and hock, back short, barrel rounded and large, 
quarters rounded, tail set on low, goose-rump. These general 
characters are not those best adapted to man 's requirements from 
horses, but they are suited to enable the unbridled and unmounted 
equine to be swift in the extreme, sure-footed, and capable of remark- 
able endurance. It is not only in respect to less suitability for man's 
requirements than the horse of civilization that inferences from the 
study of the asses and zebras agree with those which, as on a previous 
occasion we have seen, may be drawn from a study of wild horses. 
The remarks made about wild horses, as regards uses, methods of 
capture, geological range in time, also the physical characters of the 
habitat may be extended to the true feral Equidse. 

Traits of temper, character, inclinations, and habits are remark- 
ably uniform in animals of the horse tribe. In the study of the ass 
we might almost go over the same ground as that already 
traversed in investigation of the horse; the uncertainty of origin, the 
considerable range of variation, some remarkable limits in geogra- 
phical range under natural influences, and extension of spread 
under human influences, might be commented on. Writers on 
natural history lay stress on the fact that the ass never really goes 
wild as the horso is apt to do, and the zebras never really become 
domesticated ; but I doubt whether the former view could be 
thoroughly established, and I have already liad occasion to direct 
attention to th ofact that the fierceness and untameability of the 
zebras is somewhat overrated. 

Previously we have drawn from such evidence as was to hand in 
the form of geological remains, early art, testimony afforded by 
horses in the present day, and otherwise, a sketch of what 
we considered to be the primitive horse, and concluded that he 
must have been rornarkably like the wild asses and zebras of the 
present day. One cannot help going still further backwards in 
time, and surmising that there was a period when the equities 
of the world were only of one kind, the ancestor of the horses, 
asses, and zebras of to-day. Supposing this to have been the 
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case, we may surmise that; the ancestor in question was a sort 
of dun brown in colour with hog mane, dorsal stripe, and probably 
asinine tail. The lower part of his body and the inner sides of his 
limbs were lighter in colour than the general ground of the skin, 
he probably had zebra marks and castors ; was rather small in size 
(say 12 hands), had large head and ears, stout and rather short 
limbs, narrowish mule feet. His habits were those of the wild 
equines in the present day, but his range was much more extensive, 
comprising Europe, Asia, Africa, and America. In time he became 
extinct in America after undergoing development in several direc- 
tions probably ; in Central Asia he developed caballine characters 
.Buch as are seen in the kiang and terpan, and, as they proved use- 
ful to man, were the cause of subjection of this branch of the family 
to man and its enormous modification by art. In Arabia and 
South-East Asia the asinine characters found favourable influences, 
and some of them, as seen in the taeniope and onager, also proved 
useful to man, who brought artificial selection to bear in such a way 
that the domesticated ass of the present day diflfers remarkably from 
the onager. Finally, in East Africa to the extreme south, the 
hippotigrine characteristics seem to have found scope for deve- 
lopment. Man found this branch uncontrollable, and it pro- 
bably affords us an example of the least changed descendant 
of equus primigenius. It is generally now admitted that the theory 
of descent can be accepted as a good working hypothesis. 
It certainly receives support from study of the Equidse and, 
on the other hand, would lead us to interesting conclusions with 
regard to them. It would explain to us where the stripes of the 
zebra come from, and why in South Africa the equines differ in 
appearance from those of Asia and North Africa. Taking it into 
consideration, we can to an extent understand that the inborn ten- 
dency of the horses of all kinds to develop donkey stripes and zebra 
marks, a tendency most often manifested in the foal of non -striped 
races which in the South African forms, becomes exaggerated, so that 
we areled through the quagga and Burchell's zebra to the true zebras, 
which exhibit striation to the full extent. The theory of descent as 
regards zebras is much more satisfactory than that of mimicry. We 
must consider it much more probable that equines spread to South 
Africa and gradually become modified by surroundings than that 
in the South African fauna there were developed animals showing 
full equine characters but differing from tTie Yiorae^ ax^Qi ^'s*^^^ Ysx\i«vu^ 
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more striped. Geological and historical evidences are in favoar of 
the former view, and we find transitional specimens between the 
different kinds of zebra, which lead to the belief that change is still 
going on in the present day. It is interesting to note how the 
quagga inclines to equine characters and the other two forms some- 
what to those of the wild asses of Cutch and Thibet. This would 
seem to indicate a tendency of the zebras to branch off into new 
forms, as the original stock did, exhibiting equine, asinine, and 
zebraic characters. 

To conclude : Study of the feral equines enables us to determine 
what are the essential characters of the group and to contrast tham 
with those found in the horse and the common ass warped by 
domestication. It teaches us what are the natural conditions of the 
horse, from which we may draw useful lessons as to preservation of 
his health. It places us in a position to appreciate the enormous 
influence exerted by man on the horse and ass. Some valuable 
general conclusions on artificial and natural selection,. on geogra-* 
phical and geological range, and on other important problems of 
natural history can be derived from the study ; and, finally, to the 
sportsman and even to the student of economy our subject should 
prove interesting and instructive. To the zealous student the 
group of Bquidee presents many problems to be solved and much 
error and mawkish sentiment to be estimated at its true value in 
the search for truth. 



THE CONDITIONS FOR THE DISTRIBUTION OP PLANTS 

AND THE MEANS BY WHICH IT IS PERFORMED, 

WITH SPECIAL REGARD TO INDIAN SPECIES. 

By G. Carstensen, Cand. Hort. R.DA.A. (Copenhagen), 
F.R.D.H.S. (Copenhagen), Superintendent, Victoria Gardens^ 
Bombay. 

{Read at the Society^ s Meeting 07i 5th March, 1888.) 
Though it would be very tempting to give you a demonstration 
of the vast number of picturesque features that are caused by the 
natural association of plants, or to point out for you the striking 
peculiarities of vegetation in various climates and regions, or, in 
short, to describe the multifarious aspects of geographical distribu- 
tion of plants, I shall resist the temptation, and confine my 
remarks to some of the causes on which local florae depend. 
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The more important of these causes are — the conditions for the 
distribution of plants and the means of distribution. (Besides 
these^ a very important item is the comparative power of plants of 
holding their own in tlie struggle for existence, a subject which 
still requires the most careful study, and which I am not prepared fco 
deal with here.) The conditions for distribution of plants are 
chiefly these, viz,j the climate, the adaptation of plants for climatic 
influences, the natural quality of the soil, and the necessity of fertilisa- 
tion for plants. Tou are all aware of the very distinct features of 
vegetation, as represented in different regions, countries, or even 
localities of the same province. You will have noticed that the 
vegetation of the seashore is very different from that represented 
further inland ; that the plants of our hills are to a great extent 
of other species than those occurring in the plains, or that almost 
every different locality has its peculiar flora. When we ask for 
the reason of this, the reply will often be found in the various 
natural conditions of the said locality, but what I especially wish 
to point out to you is, that a little closer observation of the plants 
themselves will prove that peculiarities in their structure or 
apparently casual appendages make them particularly adapted for 
the natural conditions presented by the locality, and that they are 
of the utmost importance with regard to distribution of the plants. 
For the observation of this fact, as for so many important discoveries 
in regard to natural objects, we are specially indebted to your great 
countryman, Charles Darwin, who pointed out the way, which has 
been followed by several botanists, among whom I may mention 
Dr. Hermann Miiller (Lippstadt), Dr. Friedrich Hildebrand 
(Leipsic), Dr. A. Kerner (Vienna), and Professor Otto Kunze 
(Leipsic), as authorities for many of the views expressed in my 
paper. The field is, however, so vast, that the subject will probably 
never be thoroughly exhausted. It is particularly interesting, not 
only in affording ample evidence in support of the much disputed 
theories of Darwin, but also in explaining the necessity of almost 
every organ of plant life. Of the natural conditions for distribu- 
tion of plants none is more decisive than the climate. The local 
range of temperature is in many instances an absolute necessity for 
the growth of plants, and by this circumstance the limits of dis- 
tribatioD for every species of plants are generally fixed. As to the 
exact range of temperature necessary for the individual species, the 
requirements greatly differ, but it may be regarded aa G^\:\a;\TL^>0>MkX. 
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for every species there is a maximum and minimum of heat, which 
the plant will endure without harm, while an excess will kill the 
plant or at least prevent its distribution. It is a well-known fact 
that the faintest touch of frost is sure to destroy a Dahlia or a 
Heliotrope, while Chrysanthemums^ P amies and Daisies continue to 
flower even in several degrees of frost, also that many seeds of 
plants from colder climates, as of most European weeds, do not even 
germinate in a tropical climate," and that many annuals only grow 
satisfactorily here in the cold season. On the other hand, most 
Indian plants, when cultivated in Europe, require a certain amount 
of artificial heat. Some very interesting experiments and observa- 
tions have been made with the grape-vine, I believe, by a German 
botanist, who has succeeded in proving that this plant everywhere 
and under difEerent natural conditions, requires the same total amount 
of degrees of heat for performing its growth and producing good 
fruit, and it may be regarded as certain that the same total amount 
of sunlight is necessary to produce the full chemical qualities of the 
grape, as colour, flavour, and sweetness. 

The limits of distribution for plants of the same species with regard 
to influence of temperature are sometimes very extensive. The rose, 
for instance, grows to perfection as far north as Sweden up to 60°, 
N.L., though there certainly requiring protection in winter, and is at 
the same time satisfactorily cultivated here in Bombay. This fact 
may, however, partly be attributed to cultivation and to properties 
thereby acquired. But even among wild plants, several species with 
an equally large range of distribution, occur, as Solanum nigrum^ 
which is a very troublesome weed all over Europe, and not uncommon 
here in India, though perhaps originally introduced. Other plants 
have but a very limited range of distribution, as the Mangosteen, 
Garcinia mangostana, which is truly wild in the Malay Peninsula, 
but even in Bombay, not 20° farther North, is a very tender plant, 
though the same genus is represented by other species as Garcinia 
indica, the kokum, and Garcinia xanthochymtiSi which both yield 
pleasant acid fruits. 

A similar demonstration of these facts is pointed out in the Hon'ble 
Mr. Justice Birdwood^s excellent Catalogue of the Flora of Matheran 
and Mahableshwar, by comparing the vegetation of the ascents with 
that of the top of the hills, and which I need not further explain. 

By close observation of the plants of the same species or genas, 
we shall find that they greatly vary even within the same range of 
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temperature according to locality, aud that this variation is chiefly due 

to adaptations for excesses of temperature or to more or lesa 

developed means of protection against climatic influences. Here we 

never experience any severe cold, and I need not dwell upon the- 

means by which plants are protected against the injurious effects 

of a low temperature, but shall only mention that these are often 

similar to those intended for protection against heat; in many 

cases, however, the medium of protection is the snow, which 

fact explains the- tenderness of many Alpine plants, when cultivated 

in temperate regions. The heat of our climate is at times very 

trying, not only for man but also for plants, and most of our plants 

are therefore provided with means of protection against the heat 

and aridity of the long dry season. The Indian tropical flora is in 

comparison to that of more temperate climates singularly rich iu.. 

arboreous species, a fact that may be accounted for by the greater 

resistance of a woody structure to excesses of heat. I cannot here 

deal with the structure of the wood and the stem of a plant, but 

must restrict my remarks to point out that it is especially adapted to 

protect the plants against climatic exigencies, and that in this respect 

perhaps the cork, the liber or bast, and the hark are very important 

parts of the wood. It is therefore not surprising to find that both 

co7'k and liber sire frequently very conspicuous in Indian trees. I have 

in fact only seen very few where the cork is not clearly visible, if 

not otherwise, then by lenticels on the young shoots, especially 

when these are glabrous. It is also a well known fact that many 

Indian trees are rich in fibre, which is generally the produce of a 

well developed liber. 

The next object for observation is the pubescence or hairiness of 

plants, which though apparently insignificant, is of the utmost 

importance for protecting plants. As far as I have been able to 

judge from observation of plants that have as yet come under my 

notice, I think it is a fact that most herbaceous plants, when- 

completing their growth during the rains, are more or less glabrous j 

"while those species, which continue their growth during the dry 

season, are generally more or less hairy. You will notice this by 

observing the weeds of this season. As an example, I shall mention a 

few of the numerous species of the genus Blumea, which is singularly 

interesting also in other respects. The most common species, 

Slumea memhranacea miiralis, which grows on old walls and on the 

inside of wells^ has almost completed its gTO^'\k n^V^tv. ^feVl^ A^^ 
14 
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season sets in, is quite glabrous below^ only glandular-pubescent on 
the upper parts, and quite scentless. The common Blumed Wigh-^ 
iiana is distinguished by its dense, almost velNrety pubescence, and a 
most pleasant mint-like fragrance; it grows with its near ally, Blumea 
(now Laggera) aurita on rubbish -heaps, and as a weed of the cold 
season in gardens and 6elds, The last-mentioned species is perhaps 
less hairy, but has a much stronger turpentine-like fragrance, as also 
the yellow flowered Blumea lacera, common on roadsides. Finally^ 
we have the mountain forms, Blumea glamerala and Blumea 
Malcolmiy both of which are densely woolly, silvery white and 
strongly scented. 

But also within the same species the degree of pubescence ia 
very variable according to season of growth and locality. One of 
our most common weeds, Oynandropslspentaphylla, is generally nearly 
smooth in the rains, but at this time of the year always more or less 
hairy, and Hydrocotyle rotundifolia is glabrous in shady positions, 
but hairy when exposed to the sun. 

Similar observations with regard to other plants have led to a 
correct conception of the importance of hairs for plants. The 
protection they afford is manifold, chiefly against excessive heat; 
and I shall only mention a few of the more important capacities of 
the hairs. When closely set they shade the tender parts of plants 
against the burning rays of the sun, when very dense and white 
they reflect the heat ; by force of capillarity they always absorb 
even the smallest quantity of moisture from the air, and finally they 
serve the plants by retaining the dew. 

In citing the various species of Blumea^ I laid stress on their 
fragrance, I did so, as this peculiarity is also highly protective 
against heat. You may all have experienced the cooling and refresh- 
ing effects of applying perfume to the skin, a circumstance^ which 
I need hardly tell you is caused by the rapid evaporation of all 
essential oils. Now the fragrance of plants is due to exactly the 
same cause, evaporation of essential oils, and we may therefore 
conclude that such plants are constantly cooled and refreshed, in 
order better to resist the heat. But besides. Chemistry teaches os 
that the result of this mechanical action is the formation of resinoos 
substances, which are probably deposited on the surface of plants 
and thus further check the evaporation, chiefly during the hottest 
and driest parts of the day. The viscidity of many aromatic plante 
tends to prove this view. 
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Most Indian trees and shrubs have a glossy green foliage, e.g., the 
leaves are coriaceous or have a strong cuticula (the outer coat of 
tlie epidermis). The protection of the mesopbyll, or the inner parts 
of the leaves, is not only due to the close texture of the cuticula, but 
also to its glossy nature, by which quality the rays of light and 
heat are reflected. Trees and shrubs with tender foliage as a rule 
shed their leaves in the dry season, unless these are hairy or 
protected by other means. Among these I shall mention the 
periodical movements of leaves, especially the regular folding up of 
the leaves at nightfall, as we meet with in many Acacia, Mimosa, 
Albizzia, Piihecolobiwrrhy and which is frequently called the sleep of 
plants.* This peculiar phenomenon is probably a very necessary 
provision which, though caused by the absence of light, is actually 
intended for exposing the underside of the leaflets to the full benefit 
of absorbing moisture during the night. Such leaves have as a 
rule channelled petioles, which are probably meant for retaining 
the dew. 

The leaves of other plants, as of the curious forms of Cactaceous 
plants and leafless Euphorbias, are frequently transformed into 
spines or scales as in Opuntia Dilleni and Euphorbia Tirticalli, in 
order to reduce their evaporation and to enable the plants to with- 
stand heat and drought. All succulent plants^ of which the common 
Aloe, so frequently seen suspended in front of shops in the bazaar^ 
is a good example, are similarly well adapted to flourish in tho 
driest localities. 

Tubers, bulhg or rhkomes, which in India are represented by 
numerous species of Aracece, Zingiber ac em, AmaryUidecp, Feimsj&c, 
are other structures that preserve the plants during the dry season, 
when their annual top dies av/ay. The pseudo -bulbs, fleshy stems 
and quasi-parasific roots of Orchids are similar contrivances. 

Finally th£ milky jtiice of plants, so characteristic in the genua 
Euphorbia^ in many Ficus^ and several Asclepiads, the secretions of 
wax or other vegetable fats, and the resinous substances found on 
many plants, may also be regarded as protection against heat, but 
more probably as. an adaptation for sudden changes of tempera- 
ture. 

Next to severe cold, excessive heat and drought, the wind is the 
most active of climatic agencies. Though in many respects- very 

• Since* I wrote this, I have observed that the leaves of Cassia marginata ^^^^'q,^ 
ibeir upper Borfaoes daring the night, but in this case the under B\d.^ \% ^^v^ \iV)LV>j« 
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destructive to vegetation, the wind is nevertheless a most necessary 
assistant for the distribution of plants, which I shall presently show. 
The fatal effect of strong winds or of constant monsoon winds is 
well illustrated in Bombay, and the trees at Malabar- Point form one 
of the most interesting sights of this city. We see there how thd 
Nandruk-trees only grow to a few feet above the ground, and then 
are forced to continue their growth in a horizontal direction, or how 
the trunk of a common date-palm in the struggle for existence had 
assumed a shape which may be almost compared to that of a wind- 
ing serpent. It is a well known fact that the more exposed points of 
elevated plateaus or mountains are frequently destitute of trees> 
or that the species found in such localities by their peculiar 
structure are singularly adapted to resist the force of the wind, while 
ravines and other sheltered places are often conspicuous by the 
richness of their vegetation. It is also a common experiencOj that 
many of the beautiful Indian trees will not grow when exposed t<5 
the full force of the monsoon, though this fact is not always due to 
the force of the wind only, but more frequently to the numerous 
particles of salt that are brought from the sea by the wind On the 
other hand, most palms, as the Cocoanut palm and common Date 
palm, abound and flourish in the immediate neighbourhood of the sea. 
It has even been said that the sea breeze is absolutely necessary 
for many palms. This statement is however amply contradicted by 
the successful culture of most palms in European hot-houses ; the 
truth is probably that dry land winds prove dangerous to their 
growth. 

The means by which trees are protected against the fatal effects 
of wind, which often seriously affect their distribution, are either 
sheltered localities or peculiar structures of the root, stem, or crown 
of the tree. Of sheltered localities I have already mentioned ravines^ 
and may further add dense forests and sheltered plains, bnt occa- 
sionally plants of the same species associate in large clomps, and 
thereby mutually protect each other. Among the structures of trees, 
with regard to protection, may be mentioned deep growing tapering 
roots y a frequent occurrence in arboreous plants ; a solid ov flea^ihle 
trunk, as we find in most palms, to which is sometimes added a ten- 
dency to grow against the wind, as in the Cocoanut palm ; peculiar 
swelling of the stem, as in the West Indian Oreodoxa regia ; or a conti- 
nual layer of woody leaf scarsy as in Phcenix sylvestrisy the common 
date palm. Other trees Lave a very hrge and densely-leaved crown, a* 
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the wild mangOf or are strengthened by rooting pillars or secondary 
sterns^ formed by aerial roots, as the Banyan, Pandanus and Rhizo^ 
phora. By all these structures the individual strength of the tree is 
enhanced and its resisting power increased, while other trees are so 
constructed as to reduce the extent of the resisting surface. In a few 
ludisknireeSfSiS in Erwdendronanfradnosum, one of our silk -cotton 
trees, and in TermindUa catappa, the '^ Badam/' all the branches are 
horizontally arranged in regular whorls, between which there is 
ample room for the wind to pass. Similar structures are found in a 
great many Conifer ce^ noticeably in Araucarias, where also the small 
linear or scaly leaves tend to expose a very small surface to the ac- 
tion of the wind. Such a limited development.of the leaves is a com- 
mon feature in many plants, as in most Australian Leguminous plants, 
in CasiiarinaSf Tamarix and many others. Very finely divided, 
pinnate or bipinnate leaves, as in Poinciana, Mimosa^ Albizzia, Sfc, do 
perhaps render similar services to the plants, which seems to be the 
more necessary as the wood of such trees is frequently very brittle. 

The next and last of climatic agencies of which I shall speak are 
rain, humidity and moisture. Of these the local annual rainfall is 
chiefly important for distribution of plants, in fixing certain limits, 
but also humidity of the atmosphere and moisture of the ground are 
important items. A certain quantity of each of these is necessary 
for all plants; but it is and will always be extremely difficult to 
ascertain the exact requirements oi the different species, and we can 
only by experience learn that one requires next to no supply of 
water or damp air, while another requires to be constantly soaked. 
How plants are protected against a minimum of rain or moisture 
has been mentioned in connection with their protection against heat, 
and it only remains to be seen how they are guarded against ex- 
cesses. In this respect may be mentioned local shelter, woody 
structure, ba7% ciiticiila of the leaves, secretions of wax and fatty 
substances and a layer of condensed air, that frequently surrounds 
the leaves of many plants and prevents their wetting, as in the fronds 
of Maidenhair-ferns, which when dipped in water look as if they 
were silvered and remain perfectly dry. The parts of plants most 
susceptible to the effects of rain and moisture are the flowers or at 
least the sexual organs, which are in most cases more or less pro- 
tected. Their means of protection are however too numerous to 
be recorded here, and I shall only mention a very few, as the fre- 
quent nodding position of the flower, the closing ot iViO ^eX*^'^ ^\»\i\^\» 
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and in rainy weather, and the season of flowering. Other means 
are at the same time intended for protection against the attacks 
of animals, birds and insects, or serve as adaptations for attracting 
and aiding insects in performing fertilisation, &c., a subject on 
which several books have been written, and which is far too compre* 
hensive to be more than hinted at here. 

In connection with this, I may mention that plants are by name-* 
rous means protected against the attacks of animals, birds and 
insects ; but these being of lesser importance for the difttribation 
of plants, may be omitted here. 

By a closer observation of the facts of which I have pointed out a 
few of the most striking, I think we will arrive at the following 
conclusion : — "That the distribution of plants greatly depends upon 
their capability of adapting themselves to a particular climate, 
upon their means of protection, and upon their adoption of new 
habits under altered circumstances." 

The next condition for the distribution of plants is the natural 
quality of the soil, which is in a few cases of importance. I beg you 
to remark, that I say a few cases, because the popular conception, op 
rather deception, is that the quality of the soil is almost everything 
for the successful growth of plants. With regard to a few plants 
possessing a particular quality of extracting prepared food from the 
ground, it is no doubt true, but the rule is that only the physical 
condition and not the chemical composition of the soil is of importance, 
as it has been amply proved that plants derive by far the greatest 
amount of nourishment from the air, and that the few mineral sub- 
stances that are actually necessary for the growth of plants aro 
nearly always present in sujfficient quantities in any kind of soil. 
We may therefore conclude that the quality of the soil is very in- 
significant with regard to the distribution of plants, and when at all 
of importance, may be partly attributed to climatic agencies. 

It is however not sufficient that climate and soil oflfer favourable 
conditions for the growth of plants ; their distribution will also 
depend upon the perfect development of their flowers and fruits; or 
upon a satisfactorily performed fertilisation, unless the plants possess- 
other means of distribution than seeds. Fertilisation is not always 
the result of a favourable climate, but is frequently caused by the 
presence of a particular insect or plant. It is well known that 
the VaniUa grows luxuriantly and flowers freely in India, but' 
also that it never seeds, except when artificially fertilised, a fact* 
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wbioh is dae to the absence of a particular insect which abounds 
in the native country of the Vanilla. A still more interesting 
example is afforded by the rust of the wheats caused by a species 
of fungus, Puccinia graminis, which in order to survive must ger- 
minate on the leaves of the Barberry, where the fertilisation is 
performed. This fact was first observed by the late Danish Professor 
Oersted, and has been practically corroborated by the good 
results of almost eradicating the common Barberry in Denmark, 
where it was formerly very frequent. Similar mutual relations 
between plants are common among several other species of fungus. 
The most important assistants to fertilisation are wind, dew and 
insects, and rarely water. 

Having now mentioned the most important conditions for the 
distribution of plants, I shall proceed to deal with the means by 
which it is performed. 

The most natural way of propagation of plants is by seeds, and the 
different agents that assist in spreading or distributing these are 
wind, water, animals, birds, insects, and plants themselves. 

The most active of these agents is the wind, and very frequently 
fraits and seeds are specially fitted to derive the full advantage of its 
action. As examples I shall mention the feathery tailed fruits of 
'' Traveller's joy," of which at least one species, Clematis Oouriana, 
is common in oar jungles; in this case the elongated styles serve 
as appliances for flight ; or the pappus of most of the com- 
mon Compositas; beautiful, feathery, in the now common, but 
originally introduced Tridax procumhens, or hairy in Blumeas, 
Vernonia dnerea, Emilia sonchifolia and many other common 
weeds. Here the calyx or the outer perianth of the florets 
is adapted for flight. Hairy appendages of other kinds, comas, 
are freqaent on seeds of several Asclepiads, as Cahtropis 
gigantea, Asclepias curassavica, Cryptostegia grandijlora^ and in 
many Apocyneae as Anodendron paniculatum, Dr. Macdonald's seed- 
traveller, Ac, and in a great many other plants. The hairy 
appendages of seeds in the cotton-plants, Gossypium, in silk 
cotton trees, Eriodendron anfractuosum and Bombax malabaricum 
serve a double purpose, e. g., as appliances for flight and as a means 
of adhesion to the skin of animals. Other appliances for flight 
«re the winged fraits and seeds, as of Combretum, Terminalia 
glabra, the '^ Ain,'' which on account of its 5-winged fruit has been 
.Qftlled Pentaptera, Biptagd Madablota, many otli^r Molplxl^xa^^ec;^, 
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Gp,rdiospermum Halicahabum, Begonias, many Umbelliferous plants, 
grasses, &c., where the entire fruit is winged; of 'all Big)ioniace<B, aa 
Oroxylum indicrim and Heterophragma Roxburghi, the horse radish 
tree, Moringa ptert/gosperma aad many Sterculiacece, as Pterospermum 
acerifoiium, P. suberifoluuny Melochia velutma, &c., and in several 
other plants, where the seeds are winged. Occasionally the fruit i9 
enclosed by a withering calyx or bracts, that serve as appliances 
for flight, as in PkgsalU and Dougainuillea. Very small seed 
which are of frequent occurrence and the spores of ci'yptogamous 
plants are also largely distributed by the wind. Finally, the actual 
force of the wind materially assists other plants in dropping their 
heavy fruits, which on account of their often round shape then 
continue their fall for some distance. In the case of the famous 
Rose of Jericho, A}ia8tatica hiewchuntica, aud a few Selaginellasx, 
the entire slirivelled plant, with seed and all, is carried away by 
the wind. 

The action of water in regard to distributing seeds is of less im* 
portance now than in former periods. But in the times of the 
great physical revolutions which our globe has undergone, before 
assuming its present shape, and long before the existence of man^ 
the great majority of plants must have been distributed through 
the agency of water, — it is at least very difficult otherwise to explain 
the wide range of distribution for certain species, which have been 
preserved and identified in a fossil state. It is moreover pro- 
bable that the sea of those periods has been free of salt, aud 
consequently not so injurious to plant life as it at present is. This 
theory has, however, been severely disputed. It is remarkable to 
notice that adaptation of fruits and seeds for distribution by water 
is now-a-days mostly found in such plants that are nearest allied to 
the gigantic herbs of former periods, as in the fruits and seeds of 
several palms, and in the spores of many cryptogam ic plants. The 
structure of the cocoanut is a good exatiiple of such fruits. Under 
the hard shell is found a thick layer of fibre, which is evidently 
intended for keeping the nut afloat, while the kernel abounds ia 
fatty substances, which further protect the germ against the in* 
jurious effects of water. In other palm fruits, as in the Africaii 
oil palm, Elais guineensis, the fibre is replaced by a layer of fat OP 
solid oil, which may be regarded both as an adaptation for floating 
and as a protection against water. The large distributioix qf 
-especially- the cocoanut palm in all tropical countries, as also tksb 
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splendid vegetation of many Coral islands may, to a certain extent, 
be attributed to distribution by the sea, though it is a fact that salt 
water will kill most germs of plant life, unless they are protected 
by the above or similar means. Other fruits and seeds — some- 
times whole plants — are occasionally distributed by fresh water, 
rivers, streams, or floods, but as a whole, this agency cannot be 
considered a very important one. More active is the rain, and in 
colder climates the snow and the ice. The principal action of rain 
in regard to distribution of plants is to bury the seed in the ground, 
and as a whole to assist in the germination of seeds. Seeds of soma 
plants, as many Oeraniacece, several grasses, &c., are hygroscopic — 
a quality which by alternative expansions and contractions causes 
a certain movement, probably intended for shifting the seeds from 
one place to another; and according to observations by P. Darwin, 
for burying the seeds in the ground. 

Though animals, birds, and insects but too frequently damage our 
choicest plants and fruits, their assistance in the distribution of 
plants is very important, and seeds and fruits are freqneutly adapted 
to take advantage of this fact. 

The hairy or woolly appendages of seeds and fruits, which I hn ve 
mentioned as adaptations for flight, as also the pubescent and tomen- 
tose seeds that frequently occur in Malvaceous plants, &c., are 
often of such a nature that they adhere to the skin of^ animals, 
and are distributed by these. In other cases seeds and fruits are pro- 
vided with hooks, bristles, awns, glands, tubercles, or similar append- 
ages, which cause them to stick to the skins of animals. Sucli 
structures are common features in many grasses, Umbellifera', 
Coinpositce, Bubiaceie, &c., and are frequently met with in common 
weeds, as in Achyranthes aspera, Sida carpinifolia, Mimosa loudica, 
Paraca^yum, Plumbago zeylanica, &c. More direct is the agency 
of monkeys, flying foxes, and larger birds, which are frequently 
attracted by the colour and fragrance of the succulent fruits, eat 
them and throw the seeds away, often at a considerable distance 
from the place of production. Birds as a whole are still more active 
distributors of plants, at least of those numerous species that have 
a berried, baccate or drupaceous fruit. Such fruity have generally 
a gay colour, are frequently sweet and aromatic, and are altogether 
well suited to tempt the birds. Experience has also established the 
fiact that many seeds fail to germinate, unless having passed through 
the birds-. Such seeds may, however, succeed ^'\x^T3l ^\x\i\ivv\X^^ 

15 
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to fermentation. This is the case with many Indian species 
of Ficus, and you will all have observed how frequently plants of 
" Peepul/' Ficus religiosa, " Banyan/^ Ficus indicay and " Umbar*' 
Ficus glomeratuy spring up on walls, roofs, and on stems of other 
plants, &C.9 on places where the seeds could not have been deposited 
except by birds. The naturalisation in India of several plants, as 
the Ouava, the Oustard apple, Lantana camara, Passiflora suberosa, 
Rauwolfia canescens, Rivinia, and many others may be explained by 
the action of birds. It is, however, worth noticing that the seeds of 
such fruits are generally well protected, either by a hard shell or by 
acrid qualities, as in the custard apple and the guava. Several 
species of plants are said to be distributed by the aid of insects, and 
as examples of such have been mentioned oranges, limes, papayas 
and coffee. 

The plants themselves have occasionally fruits, that in force of 
their peculiar structure, greatly assist in spreading the seeds. 
Such fruits are the elastically hursting seed-vessels of Oxalis corni- 
culata, Balsams, Momordica Balsamina, Bungia parvifloraj Oalotro^ 
pis giganteaj &c. The sudden bursting of the fruit, even when not 
elastic, will frequently occasion a shock, sufficiently strong to 
spread the seeds. In other cases the seeds remain in the fruit after 
its bursting, but have then generally some other adaptation for 
distribution, as the winged seeds of Pterospennums, the shining 
bright red seeds of Adenanfhera pavonina, which, probably owing to 
their colour, are carried away by birds or insects, or the birds 
are attracted by the gag colour of the pericarp, as in Sterculias, 
Taberrue monlana crispa, Gymnosporia Rothiana, Momordica 
Charantia, &c. The sweet arillus of many seeds, as found in 
Pithscolobium dulce, is probably a similar adaptation. 

A very peculiar feature, evidently intended to effect a dense 
growth of plants of the same species, within suitable localities, &c., at 
the same time protecting the seed against saltwater, is represented by 
some of our sea shore plants, which form the well known Mangrove 
swamps, as Rhizophora and JEgiceras. In these the ripe seed ger- 
minates on the mother plant, and with its long radicle and narrowly 
adpressed leaves forms a stick-like plant. This, when finally separa- 
ing, buries itself in the mud, where it, on account of its shape, is 
singularly adapted to withstand the movements of the tide. A 
somewhat similar example is afforded by Grinum asiaticnm, where 
the seeds frequently germinate in the capsule and form small bulbs.. 
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Only lately I noticed that the spores of an aquatic fern brought from 
Butnagherry, a species of Oeratapterisi germinate and form their 
prothallium on the lower portion of the plant. 

Many plants principally owe their distribution to other parts than 
to seeds, which then occasionally fail to come to perfection. Such 
plants are as a rule much more difficult to destroy than seedlings. 
The parts which serve to distribute the plants are, in such cases, 
bulbs, tuhersj rhizomes ^ but principally stoloniferous roots, as in many 
common grasses, as Gynodon dactylon^ Sjporoholns diander, Chloris 
barbata, Dactylis lagopoides^ &c., or rooting stems or runners, as in 
Eydrocotyle asiatica, H. rotundrfolia, Oxalis cornieulata, Ipomoea 
biloba and I, aquatica, Idppia nodiflora, &c. Rarely tbe flower stem 
is creeping and gives rise to new plants, as in the not uncommon 
Launcea pinnatifida. Among Indian plants a few reproduce 
themselves by parts of the leavef^, as BtY^phyllum calycinum. 

All the artificial means of propagation are founded on the fact 
that every part of a stem or leaf has the power of forming a new 
plant) when brought under favourable conditions^ and I think they 
are tcK) well known to require mention here. 

But in considering the means of artificial propagation, it is only 
natnral to think of cultivation as a cause, and a very important 
one too, of distribution of plants. By this not only a vast number 
of economical and ornamental plants have been distributed over the 
whole globe, but many plants have also un intentionally been natu- 
ralised in foreign countries as followers of cultivated plants. In 
regard to cultivation I may venture to say that in no other branch 
of natural science have so successful and astonishing results been 
obtained through the influence of man. Tbe prosperity of most 
countries does in fact to a great extent depend upon cultivation, and 
I do nbt think I exaggerate when saying that by far the greatest 
part of the enormous Indian trade is due to cultivation, all the 
principal articles of export being vegetable products. 

Such astounding results have however not been obtained with- 
out labour, the object of which has been to create better varieties, 
partly by selection and partly at the cost of extinction of the natural 
means of protection and adaptation for distribution found in the 
original plants. 

Great successes in cultivation have been achieved in India, but 
I do not think that it is sufficiently appreciated that such results 
are frequently in the first instance due to . expcrlm^ii^^ m \io\».m^^ 
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gardens^ among which the Calcutta garden has taken the lead by 
distributing such important plants as tea^ cinchona^ potatoes and 
most English vegetables. There still remains a vast field for further 
progress, either by introducing exotic economical plants, or what 
I think is still more important, by careful examination of the quali- 
ties of the vast number of Indian plants, and how these may be 
improved and turned to account by cultivation. 

The Hon'ble Mr. Justice Hart proposed a vote of thanks to Mr. 
Caratensen for his interesting lecture, and the meeting then ended. 



HINTS ON COLLECTING AND PRESERVING 

HYMENOPTERA. 

By Captain C. T. Bingham, 
Deputy Conservator of Forests, Rangoon. 

Hymenoptera. — Ants, bees, and wasps can be collected and pre- 
served inspirits: but somehow such specimens when set out and 
placed in the cabinet never look well. Ordinary methylated spirits, 
rectified spirits of wine, whisky, brandy, gin, or whatever alcoholic 
medium individual collectors fancy, all alter or cause the colour of 
delicately marked specimens to fade, render them brittle, and invari- 
ably clog the tufts of fine hair and the down which adorn so large a 
number of the species belonging to this order. Ants alone do not 
suffer so much, especially if good methylated spirit, diluted with 
about one -third of its quantity of distilled water, is used. 

Bees and wasps should be killed in an ordinary insect collecting 
bottle, containing cyanide of potassium made into a paste with plas- 
ter of Paris. A killing bottle just as effective can be made with far 
less trouble in the following way : — Take an ordinary four or eight 
ounce wide-mouthed bottle, or for very large insects, a prune jar 
does very well, fit with a tight cork long enough to project well 
above the rim of the bottle and give a good hold to the fingers. 
Put a lump or two of cyanide of potassium at the bottom, and cover 
over this to the depth of an inch or an inch and a half with coarse 
deal wood saw-dust (the coarser the better). Lastly, wedge a piece 
of thin cardboard, pierced with large pin holes and cut down exactly 
to the size of the inside of the bottle, on the top of the saw-dost. 
In very hot dry weather it will be as well before putting in the card- 
board ou the top to damp the saw-dust islightly. The advantages 
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of this bottle are that it can be prepared or renewed in a few 
minutes, and that its eflfectiveness lasts for so long a period. I have 
bottles at present in use that I prepared more than two years ago. 
"When the overlying cardboard gets saturated with the cyanide and 
rotten, a fresh piece should be put over it, which ought also to be 
pierced w^bh pin holes. Occasionally, from the jolting a collecting 
bottle gets in the collector's pocket or wallet, the saw-dust and 
cyanide get loose, and the latter is apt then to injure with its weight 
and the shaking any delicate specimens there may happen to be in 
the bottle ; but with a little care in occasionally pressing down the 
cardboard with the top of a pencil say, such mishaps can well be 
avoided. The reason I have recommended dealwood saw-dust is 
that having once prepared a bottle with teak saw-dust, I was sur- 
prised to find specimens of wasps I had caught and left in the bottle 
for a day or two change colour in a most wonderful manner; yellow 
was the only colour aflfected, and this changed to a bright crimson,* 
a pleasing aesthetic contrast with black no doubt ; but the deuce 
and all if the specimen altered in colour happens to be your sole 
example of a rare species. What it was in the teakwood and cyan- 
ide of potassium blending that affected the yellow colours in the 
insects I am not chemist enough to determine. Dealwood saw- 
dust seems to be unaffected by the cyanide. 

For capturing Hymenoptera an ordinary butterfly-net will do, 
only the meshes of the mosquito gauze of which it is made should 
be somewhat fine, otherwise diminutive Chrysidae, Scoliadae and 
IVIutillidae will manage to creep out. 

As soon after capture as possible, the insects if lar^e should be 
pinned into a pith or cork lined store-box, or if very tiny fixed with 
a little pin's-head drop of clear gum on the apex of a small isosceles 
triangle cut out of thin cardboard (ordinary visiting come in handy 
here), and with a pin passed through the cardboard put into the 
store-box. When the pin is put into the insect itself it should be 
passed through the thorax, and out at the breast between and a little 
behind the front pair of legs. In all cases use long pins, so as to 
keep the insects well clear of the floor of the box or cabinet-drawer. 
It is not absolutely necessary but with all, except the smallest insects, 
to facilitate examination, it is better to set out the wings horizon- 
tally at right angles to the body as in flight, and the legs as much 

* I can give any brother collector specimens of Felojpwus spirifex and Polistes 
kebr<BU8, colours brilliant crimson and black— unique^ 1 aB&uxQ t\i^m« 
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in the natural position of the insect walking as possible. For this 
setting boards similar to those used for butterflies will be required. 

If Hymenoptera are collected simply with a view to transmission 
by the post, after killing. in the cyanide bottle they can be put into 
little triangular envelopes of paper, as butterflies very often are, each 
insect, however small, requiring a separate envelope. They will not, 
however, keep long thus, the fat-bodied heavy bees especially getting 
mouldy, greasy, full of mites, and often rotting. For quick trans* 
mission, however, this method of collecting answers very well, a num- 
ber packing into a small box. 

Hymenoptera as a rule afiect bright sunny spots and flowering 
trees and shrubs. My experience is that insects belonging to the 
families Sphegidas, Pompilidae and LarridaB keep as a rule to low 
bushes, and are often to be found walking on the ground in an ex- 
cited eager way searching for spiders, grass -hoppers, &c., with which 
they store their mud nests. Scoliadae are sluggish creatures and 
can be picked off flowers with a pair of forceps. Mutillidae, Ichneu- 
monidas and TenthredinidaB are brutes to find and catch, and when 
caught, to preserve with legs, antennas, and ovi-positors intact. 

Formicidae (ants) are everywhere. They can, as I have already 
said, be collected in spirits ; but specimens should always be set up 
fixed by a drop of gum on cardboard triangles as described. It is 
difficult often to get hold of males and queens, and the collector has 
nearly always to fight for them. In default, however, one is thank- 
ful to get hold of the workers or neuters. 

I shall be thankful if any of the readers of this magazine will 
collect hymenoptera and send them to me packed in paper envelopes 
in a small tin-box by post. In return I will engage to send back all 
specimens sent, naming such as I am, able to identify, or to exchange 
for them Burmese hymenoptera, or named specimens in paper of 
Burmese butterflies. 



SOME COLD WEATHER NOTES FROM GUZERAT. 
By Captain E. F. Bechek, R.A., F.Z.S. 

This last cold weather in Guzerat has been chiefly remarkable for 
the scarcity of snipe, the cause of which was want of late rains, largA 
jheels, in which snipe last year were shot in December, being dry by' 
the end of October. Duck have also been scarcer, I am told, than lasf> 
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year even in places where there was plenty of water. The snipe 
have evidently gone on to other places, I hear from Kirkee, for in- 
stance^ that it has been a very good snipe year there. Quail have also 
been scarce, and I have never seen them in any numbers. The most 
numerous duck have been the Ga,dyf sAl (Chaulelasmus streporus), the 
White Eye {Nyroca fermgineaji the Tufted Duck (i\ cristata), the 
Spotted Bill {Anas pcecUorhyncha)^ and of course the Shoveller (Spa- 
tula clypeata). Of these the Gad wall was in most numbers; the 
Shoveller was not so numerous, as I was given to understand would 
be the case. 

Sportsmen are very apt to call the Tufted Duck, the Golden Eye, 
from the fact of its having golden irides. This may give rise to error, 
as the Golden Eye is the accepted name of Clangnla glauciouy which, 
according to Barnes, has only twice been recorded in India. The 
Spotted Bill was very common, but it is liable to be thought more 
numerous than in reality, as it is a large, slow-flying, bird, and at 
once attracts attention. 

An odd Pochard (F.ferina) was occasionally seen in the bag, as also 
the Red-crested {F, rufina). The Mallard {Anas boschas) was seen 
a little oftener both in the bag and out. The Brahminy Duck 
{Tadorna casarca) was, I think, in about equal numbers to the 
Mallard. During October on one occasion I saw on two tanks large 
numbers of the Pintail (Dajila acuta) . Since then I have only seen 
^n odd one or two occasionally, and never a flock. 

A Widgeon I never saw shot or noticed alive. As regards the 
Teal — the Common Teal {Querquedula crecca) — was common. Of the 
Garganey (Q, cir.cia) I only saw a few, and none in full plumage. The 
iVIarbled Teal (Gh, angustirostris) was fairly common, which I believe 
is unusual. This species can easily be passed over, when flying, as a 
^uck^ on account of its large expanse of wings. The Cotton Teal 
( Nettopus coromandelianus) at the commencement of the season was 
'to be seen on nearly every tank, but latterly it became decidedly 
x^re. Several Whistling Teal {Dendrocygna javanica) were noticed 
from time to time. 

The only Goose I saw shot was the Grey Goose {Anser cinerens). 
Oeese flying over were frequently seen, which were no doubt of this 
Bpecies. 

On one occasion near Dungarwa, on approaching a very ^' ducky" 
looking tank, my shikari told me that there would be no duck there, 
there were several muggers in it, and, true e^ao\v^\>^Jcvfe\^ ^^% \v<^\» 
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a single duck or coot to be seen on the surface. This seems strange^ 
as on other tanks, where muggers also live, I have seen plenty. 

One early morning a long single rank of Pelican flew over, doubt- 
less Pelicanus jav aniens ', there were a great number of them. This 
is the only occasion on which I saw a pelican of any species^ except 
once, when I saw a solitary individual of the above. 

Tern were numerous. The only specimen I shot was the Whiskered 
Tern {Hydrochelidon hybrida). I do not remember seeing many 
Gulls proper. 

I did not notice any Spoonbills until December ; I do not know 
whether it is well known what a good bird it is for the table ; its 
method of feeding is peculiar, advancing rapidly and moving its 
bill from side to side, in fact zig-zag. 

A female Florican was shot in November, and I saw another 
during December. 

I see that Barnes in his " Birds of Bombay'^ gives as the common 
name for the Common Crane Kullum, and for the Demoiselle Crane 
Karonch, which I presume is the same as Koong; in Sind the con- 
trary was the case. 

Our last day's duck-shooting was on the 18th February, when the 
majority seemed to have acquired that strong flavour called " fishy,'^ 
on which account we did not go after them any more, as it would 
have been useless slaughter. 

I did not examine every Snipe we shot, but I did a good number, 
^nd did not come across a single Pintail. 

Flamingo were very common near Dungarwa; on one large tank 
I think their numbers might be reckoned by thousands, and from a 
little distance, when they were all on the wing together, their white 
plumage made it a most beautiful sight: all I saw were Ph^enicop- 
tf^rus antiqnorum. 

From birds to beasts. I believe that Ahraedabad District has been 
famous for the number of autelope. Last year two French gentlemen 
destroyed a great number, over a hundred they say, with the result 
that in places where last year were hundreds, there now are hardly 
any, and none with any heads worth obtaining. In January I 
was in the neighbourhood of Parantij and Sonasan, a well-known 
locality for buck. I saw one with six inch horns and a doe, The 
number of snipe, &c., also shot by the above two sportsmen {Y) was 
enormous and useless. They arrived in the country with the highest 
introductions, ancl the District Officers were requested to do all 
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they coald to put them in the way of getting sport, with the above 
resalt. They have reappeared again this year on the scene of their 
former massacre. 

Since writing the above, I have heard that the Nal Cup cannot 
be run in the usual country, as the pig have left the neighbourhood 
on account of want of water. 



ON THE LBPIDOPTERA OF KARACHI AND ITS 

NEIGHBOURHOOD. 

By Col. C. Swinhoe, F.L.S., F.Z.S., &c. 

PART II. 

HETEROCERA. 

Sphingid^, 

1 

Macroglossa stellataru^n. 

Sphinx stellatarum, Linn., Syst. Nat. 1, 2, p. 803 (1767). 
One specimen, July, 1879 ; it is a common insect at Quetta and in 
e Bolan. 

2 

Macroglossa gyrans. 

Macroglossa gyrans^ Walker, viii., p 91 (1856). 
July, 1885. Very plentiful for about a fortnight. 

3 

Macroglossa belts. 

Sphinx belisy Cram., Pap. Exot., i., p. 147, pi. 94, f. C. (1 776). 
Macroglossa assimilis, Swainson, Zool. 111., Ser. i., vol. i., 

pi. 64 (1820). 
„ zenaf Boisd., Spec. Gen. Lep. Hist., 1875, i., 

p. 337. 
„ pyrrhullaf Boisd., 1. c, p. 338. 

Common in July, 1885. 

4 

Chcerocampa elpenor. 

Sphinx elpenor^ Linn., Faun. Suec, p. 288 (1746). 

One example identical with the British type received from the 

Municipal Museum taken in Karachi. • 

16 
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6 

Chcerocampa theylia* 

Sphinx theylia, Linn., Syst. Nat. 12, 803, 24 (1767). 
„ bcechavice, Fabf . Sp. Ins. ii.j 148, 39. 
„ pluto, Fabr. Sp. Ins. ii., 148, 40. 
„ pinastrina^ Martyn, Psyche, pi. 30, f. 85 (1797). 
,, octopunctata, Gmel., Syst. Nat. i., 6, 2386. 
One taken in July, 1886, and three in the following September" 

6 

Chcerocavipa celerio. 

Sphinx celerioj Linn., Syst. Nat. X., 491 (1758). 

„ tisiphonej Linn. 1. c. 492. 
Hippotio)iocys, Hubn., Verz. bek. Schmett, 135, 1451 (181G 
Deilephila inguinalis^ Harris, Ex., p. 93, pi. 28, f. 1. 
November and December. 

7 

Chcerocampa oldenlandice. 

Sphinx oldenlandice, Fabr., Sp. Ins. ii., 148 (1781). 
Xylophanes gortys, Hiibn., Samuel. Exot. Schmett. Zut: 
f. 513, 514 (1825). 
December. 

8 

Chcerocampa alecto. 

Sphinx alecto, Linn., Syst. Nat. x., p. 492 (1758). 

,, creticaj Boisd., Ann. Soc. Linn., Paris, vi.^ p. IH 
pi. 6, f. 5 (1827). 
Very plentiful in July, 1886. One taken in August and thred-- 
September. 

9 

Chcerocampa nessits. 

Sphinx neasus, Drury, 111, Ins. Exot. ii., p. 46, pi. 27> 

(1773). 
„ equestris, Fabr. Ent. Syst. li., p. 365 (1773). 
Chcerocampa rubicundusy Schanfuss., Nunquam OtiosQi^ 
p. 18, (1870). 
One taken October, 1879. 

10 

Deilephila livomica. 

Sphinx livomica, Esper., Ausl. Schmett. ii., pp. 8?, 19^^ 

8, f. 4 (1785). 
,, ^lineata^ Fabr., Sp. Ina. ii., 147, 34, 
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March and May, 1879-80. July, August and September, 1 886, in 
great plenty. 

11 

Daphius nerii. 

Sphinx neriU Linn., Sjst. Nat. i., 2, p. 798 (1767). 
March, April and May, very common. 

12 

Pohjptichus dentatus. 

Sphinx dentata,CYRm,,'PsLi>, Exot. ii., p. 42, pi. 125, f. G,, 

(1779). 
Two taken in October, 1885. 

13 

Acherontia sty. v. 

Acherontia styx, Westw., Cab. Or. Ent., p. 88, pi. 42, f. 3 
(1848). 
July and August very common. 

14 

Protoparce orientalis. 

Protoparce orientalis, Butler, Trans. Zool. Soc. ix., p. 609, 
pi. 91, f. 16 and 17, larva and pupa (1876). 
March to September. Very plentiful during July, August and 
September. 

15 

Nephele hespera. 

Sphinx hespera, Pabr., Syst. Ent., p. 546 (1775). 

„ chircm, Cram., Pap. Exot. ii., p. 62, pi. 137, f, E (1 779). 
„ didymay Fabr., Sp. Ins. ii., p. 148 (1781). 
„ morpheusy Hiibn., Verz. bek. Schmett., p. 133 (1816). 
Peregania obliterans, Walker, xxxi., 28 (1864). 
One taken in August, 1886. 

16 

Hemaris hylas. 

Sphinx hylaSf Linn., Mant. i.,^p. 539 (1771). 

„ picus^ Oram., Pap. Exot. ii., p. 83, pi. 141, f. B (1777). 
December, 1885. 



.% 
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BOMBYCES. 

17 

Syntomis cysseam 

Sphinx cyssea, Cramer, Pap. Exot. iv., p. 124, pi. 355, f. 3 

(1782). 
Zygcena collaris, Fabr., Ent. Syst. iii., i., 388, 7 (1793). 
Syntomis schcenerrhiy Boisd., Mon. Zyg., p. 112, pi. 7, f. ^ 

(1829). 
„ cnprea, Prittivitz, Stett. Ent. Zeit., p. 277 (1867J^. 

June, 1885; February, March and April, 1886, in great numbers. 

18 

Psichotoe duvancelii. 

Psichotoe duvancelii, Boisd., Mon. Zyg., p. 129, pi. 8, f. — ^ 
(1829). 
Three examples received from Jurruck, near Karachi. 

18 

Euchromia poh/mena. 

Sphinx polymeria, Linn., Syst. Nat. ii., 806, 40 (1766)C 
Several examples received from Mr. Murray, taken in Jnly,188 

Agaristid^. 

20 

^gocera venulia, 

Phalcena venulia, Cram., Pap. Exot. ii., 107, pi. 165, f. 

(1779). 
One taken in July, 1882 ; two in August, 1886. 

Nycteolidje. 

21 

Earias insulana. 

Tortrix insulana, Boisd., Faune Ent. Madag., p. 121, pi. 1 

f. 9 (1833) 
Earias frondosana. Walker, xxvii., 204 (1863). 
,, simillima. Walker, xxxv., 1775 (1865). 
Common in February ; also from September to November. 



^ 
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ft 

22 

Earias speiplena, 

Aphusia speiplena, Walker, xii., 770. 

Micra partita^ Walker, xxxiii., 799. 
August and September in great numbers. 

23 

Earias tristrigosa, 

Earias tristrigosa, Butler, P. Z. S., 1881, p. 614. 
Common throughout the year. 

LITHOSID^. 
HypsiNiE. 

24 

Lacidesficus, 

Noctua ficus, Fabr., But. Syst. iii., 27, 62. 
August, 1886. 

LiTHOSINiB. 

26 

Deiopeia pulchella. 

Tinea pulchella, Linn., Syst. Nat. i., 2, 884. 
Common throughout the year. 

26 

Deiopeia lotrix, 

Phaloena noctua lotrix, Oram., Pap. Exot. ii., p. 20, pi. 109, 
f. E (1777). 
Hubb River, November, 1879. 

27 

ft 

Deiopeia thyter. 

Deiopeia thyter, Butler, Trans. Ent. Soc. 1877, p. 361. 
Hubb River, November, 1879. 

Arctid^, 

28 

Creatonotos interrupta. 

Phalcena interrupta, Linn., Syst. Nat. Phul. i., v., p. 2553, 

116. 

Bcmhyxfrancisca, Fabr., Mant. Ins.ii., pp. 131 — 200 (1787). 
March, 1886. 
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29 

Aloa lactinea, 

Phalcena lactinea, Cram., Pap. Bxot. li., 58, pi. 133, f. HZZD, 
Bomhyx sanguinolenta, Pabr., Desc. Ins. Ind., pi. 33. 
A variety without the red collar was in great plenty in Augaar- ^, 
1885, and July, 1886. 

LlPARIDJJ. 

30 

Charnidas testacea, 

Cycnia testaceay Walker, iii., p. 683. 
May, 1886. 

31 

Loelia pallida. 

Loelia pallida, Moore, Trans. Bnt. Soc. 1884, p. 35. 
Plentiful in August, 1885, and a few in September and October 
taken also in the same months in 1886. 

32 

Artaxa pusilla. 

Artaxa pusilla, Moore, Lep. Ceylon ii., p. 86, pi. 112, f. 1 

(1882). 
Eiiproctis pygmcea, Moore, Desc. Lep. Coll. Atk. i., p. -48 
(1879) (nom preoc) 
Males common from April to October ; the female (probably a 
apterous insect) is unknown, 

33 

Somena suhnotata. 

Orvasca subnotataj Walker, xxxii., p. 502, 6 (1865). 
August and November, 1879; February, 1880. 

34 

Thiacidas postica. 

ThiarAdas postica, Walker, v.j p. 1028. 
August and September. 

NOTODONTID-^. 

NoTODONTINiB. 

36 

Aniicyra comhusta, 

Aniicyra comhusta, Walker, v., p. 1092. 
Dinara lineolata, Walker, vii., p. 1699 (1856). 
' One taken at Karachi, date not noted. 
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36 

Ingura aubapicalis, 

Abrostola subapicalisy Walker, xxii., p. 883. 
Ingura recur rena J Walker, jsv., p. 1779. 
Plentiful in July, 1886. 

Calpin^. 

37 

Orcesia vagahunda. 

Orcesia vagabunda, Swinhoe, P.Z.S., 1884, p. 519, pi. 47, 
f. 5. 
May, 1880. 

Lasiocampidj;. 

38 

Taragama ganesa. 

Bombyx ganesUj Lefebvre^ Zool. Journ. iii., p. 211 (1827), 

„ siva^ Lefebvre, loc, cit,, p. 210. 
Megasoma albicans, Walker, vi., 1450, 
IMay and September. 

89 

^kilena similis. 

Chilena similis, Walker, Vo p. 1071* 
Byderabad, April, 1886. 

CossiDi!^. 

40 ' 

Zeuzera biviUatd* 

Zeuzera bivittata, Walker, xxxii., p. 586. 
Two taken in July> 1886, and one in the following month* 

41 

Zeuzera acronyctoideSi 

Brachylia acronyctoides^ Moore, P. Z. S., 1879, p. 411, pL 34, 
f. 4. 
April and May. 

423 

PhragfncttcBcia foeda. 

Phragmatcecia fceda, Swinhoe, P.2.S.; 1884^ p* 515, pL 47, 
f. 1. 
January^ February and March. 
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NOCTUES. 

LEUCANIDiE, 

43 

Leucania loreyi, 

Leucania loreyiy Duponchel, Hist. Nat. Lep., France iv., p. 81, 
pi. 105, f. 7. 
February to May. -w 

44 

Sesamia infer ens > 

Leucania inf evens, Walker, ix., p. 105. 
Hyderabad, April, 1886. 

Beliothid^. 

45 

Heliothis peltigera, 

Noctua peltigera, Denis, Wien. Verz., p. 89. 
,, Barbara, Fabr., Ent. Syst. iii., 2, iii., 334. 
„ florentina, Esper., Schmett., iv.5 pi. 135, f. 2. 
„ sciitigera, Bork., Eur. Schmett., iv., 93, 37. 
„ straminea, Donov., Brit. Ins. ii., pi. 61. 
Phalcena alphea, Cramer, Pap. Exot. iii., 99, pi. 259, f. F. 
June to October common. 

46 

Heliothis armigera. 

Noctua afmigera, Hiibn,, Noct. ii., p. 180, pi. 79, f. 37 

(1804). 

January, 1880, in great numbers ; July and August, 1885 

September, 1886. 

47 

Heliothis rubrescens. 

Thalpophil I rubrescens, Walker, xv., p. 1681 (1858)* 
May, 1885 in great numbers, and again in October, 1886. 

48 

Adisura leucanioides» 

Adisura leucanioides^ Moore, P.Z.S., 1881, p. 368. 
Muggur Pir, August, 1880. 

Acontidj:. 

49 

Xanthodes sir amen » 

Xanthodes stramen, Guenee, Noct. ii., 210, 976. 
September, 1885; July August, and September, 1886. 
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60 

Xanthodes vniparata, 

Xanthia imparafa, Walker, x., 467. 
July, 1886. 

51 

Xanthodes innocens, 

Xanthodea innocenR, Walker, p.. 1 752. 
September, October and November. 

52 

Xanthodes arciiata, 

Xanthodes arcuata, Walker, xii., p. 779. 
February, 1880. 

53 

Euphasia catenula. 

Npctua catenula, Sowerby, Brit. Mus. 29, pi. 14. 
Desmophora elegans, Stepb., Cat. Brit. Mus. G393. 
Miani, February, 1886; Karachi, June, 1886. 

54 

Euphasia catenula. 

Euphasia cateiwla, Walker, xxxiii., p. 780. 
September, 1885. 

55 

Acontia costalis, 

Acontii costalis, Walker, xxxiii., 784. 

August, 1885. 

56 
Acontia hasifera. 

Acontia hasifera^ Walker, xii., 793. 

Hubb River, September, 1885; Karachi, July, August and 

September, 1886. 

57 

Acontia crocata. 

Acontia crocata, Gueneo, Noct. ii., 21 8, 989. 

August, 1886. 

68 

Acontia scanda. 

Acontia scanda^ Felder, Reise No vara, pi. 108, f. 27, $ . 

September, 1886. 

59 
Acontia hortensis* 

Acontia hortensisy Swinhoe, P. Z. S., 1884, p. 51 7, pi. 47, f. 7. 

September, 1880 and 1885. 
17 
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Banhia opella, 

Acontia opella, Swinhoe, P. Z. S., 1885, p. 456, pi. 27, f. 16. 
September, 1885; in great numbers in July and August, 1886. 

61 

Tarache inda. 

Acontia inda, Felder, Reise Novara, pi. 108, f. 23, 9 . 
September, 1886. 

62 

Marimatha lactea. 

Marimatha lactea, Swinhoe, P. Z- S., 1884, p. 522, pi. 48, f. 7. 
May, 1880; September, 1885. 

Ebastridje. 

63 

Erastria futHis. 

Jirasiria futilis, Swinhoe, P. Z. S., 1884, p. 517, pi. 47, f. 
March, 1880. 

ANTHOPHILlDiE. 

64 

Thalpochares rivula. 

Thalpochares rivulUf Moore, Desc. Lep. Coll. Atk. ii., p. 1 
(1882). 
July, 1885; April, 1886. 

65 

Anthophila derogata, 

Micra derogata, Walker, xii., p. 825 (1857). 
Hubb River, August, 1880. 

66 

Anthophila zamia. 

Anthophila zamiay Swinhoe, P.Z.S., 1884, p. 518, pi. 47, f. l! 
April, 1880. 

67 

Anthophila bulla, 

Anthophila hdla, Swinhoe, P.Z.S., 1884, p. 518, pi. 47, f. i 
From October to January common. 

68 

Micra chalybea. 

Micra chalybea, Swinhoe, P. Z. S., 1884, p. 518, pi. 47, f. K 
September and October common. 
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69 

Micrafiiria. 

Micrafuvia, Swinkoe, P. Z. S., 1884, p. &19, pi. 47, f. 13. 
September, 1880. 

70 

Micra halnx, 

Micra halux, Swinhoe, P. Z. S.^ 1884, p. 5-19, pi. 47, f. 14. 
August to October common, 

71 

Leptosia quinaria. 

Lejttoeia quinaria, Moore, P. Z, S., 1881, p. 371. 
September to November. 

OfiTHOSlDiE. 

72 

Orth 08 ia infrequent, 

Orthoeia infyequena, Swinhoe, P.Z.S., 1884, p. 517, pi. 47, 
f. 11. 
July, 1880. 

NoCTINIDiE. 

73 

Agrotis aristifera* 

Agroiis aristifera, Guen., Noct. i., p. 266 (1852). 
„ „ Walker, x., p. 348 (1856).- 

February, 1880; April, 1886. 

74 

Agrotis segeUim. 

Agrotis segetum, Schiflf., Wien. Verz., p. 252 (1776). 
Hyderabad, April, 1886. 

75 

Spcelotis undulans. 

Spcelotis xvndulans, Moore, Ann. Mag, Nat. Hist. (5) i., 1878 

p. 233. 

November, 1880. 

Apahiid£. 

76 

Ilattia cephusalis. 

Ilattia cephusalis, Walker, xvi., 209. 
Miana inornatay Walker, xxxii., 677. 
Perigea leucospila^ Walker, xxxii., 683, J 
August, September and October common. 
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77 

Caradrina sabii losa . 

Caradrina sahulosa, Swinhoe, P.Z.S., 1884, p. 516,pl.47,f. 6. 
April, May and June. 

78 

Caradrina venosa. 

Caradrina vcnosa, Butler, Ent. Mo. Mag., xvii. p. 111. (1880). 
November, 1880. 

79 

Caradrina insignata, 

Caradrina in8i(j7i>ata, Walker, x., 2t)5. 
May, June and July, 

80 

Spodoptera cilium, 

Spodoptera cilium, Guenee, Noct. i., 15G, 249. 
,, insuha. Walker, xxxii., CAS. 
All the year round. Very plentiful in August. 

81 

Prodenia nu'bes. 

Spodoptera nubos, Guon., Noct. i,, 155, 4 (1852). 

„ filiuniy Guen. Noct. i., 155, ?. 
Prodenia in/ecta, Walker, ix., 19G (1856). 

,, insignata, Walker, ix., 197. 
Agrotis tra7k»ducta, Walker, x., 344, ? . 
Laphygma squalida, Walker, xxxii., 652, $ . 
Prodenia venustula, Walker, xxxii., G54, ? . 
Agrotis subniarginalis, Walker, xxxii., G99, 9 • 
Prodenia permitnda, Walker, ix., 723, 9- 
Taken on board the steamer leaving Karachi, October, 1886, 
A rather variable insect, common in most parts of India, easy of 
identificition, but Walker appears to have given a new name to 
every shade of colour it assumes. 

82 

Prude n ia lit tor a lis . 

Hadena littoralls, Boisd., Faune Ent. Madag. Lep., p. 91, 

pi. 13, f. 8, 9 (1834). 
Ncuria retina, Freyer, Beitr. Schif. v., 161, pi. 478, f. 2,3, 

6 9 (184G). 
Prodenia celigera, Guen., Noct. i., p. 164, 6 9 (1852). 

testaceoides, Guen., Noct. i., p. 165, pi. 6, f . 7, $. 
^jlaucisirign, Walker^ ix., 197, 6 (1856). 






\ 

I 

\ 
ON THE LEPIDOPTERA OF KArAcHI AND ITS NEIGHBOURHOOD. 129 

Prodetia subterminalis, Walker^, ix., 197, 9 • 

,, declinata, Walker, xi;, 723, J . 
April, 1886. Also a common j.isect, rather variable in colour, with 
a name given for every variation. 

83 

Laphygma exigua. 

Noctua exigua, Hubner, Samml. Ex. Schm. Noct , f. 362. 
July to October, common. 

84 
Ozarha ifwarra, 

Ozarba itwarra, Swinhoe, P. Z. S. 1855, p. 452, pi. 27, f. 14. 
Very common in August and September, 1886. 

Plusid^. 

85 

Plusia chrytiitina. 

Phalcena noctua chrysitina, Martyn, Psyche, pi. 21 (1797). 
Noctua aurifera, Hubner, Ent. Schmett., Noct., pi. 98, f. 463. 
Kipra, near Karachi, April, 1886. 

86 

Flusia verticillata. 

Pl'isla verticillata, Guonee, Noct. ii., 344. 
November to March. 

87 

Plusia extrahens, 

Plusia extrahens, Walker, xii., 929. 
March and April; July and August. 

EURHIPID-S:. 

88 

Eutelia discistriga, 

Eutelia discistriga, Walker, xxxii., 823. 
July, August, and September. 

GONOPTERID^. 

89 

Cosmophila xanthindyma, 

Cosmophila xanthindyma, 4 > Boisduval, Faun. Ent. Madag. 

Lep. p. 94, pi. 13, f. 7(1834). 
J, indica, ? Gueuee, Noct. iii., 396, 1256 (1852). 
Cirroedia variolosa, Walker, xiii., 750. 
July, August and September. 
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90 

Gonitis involuta. 

Gonitis involuta, Walker, xili., 1003 (1857). 

„ basalis^ Walker, xiii., 1004, ? . 
Tiradiata colligata, Walker, xxxiii., 870 (1865). 
Common in June. 

POAPHILIDJE. 

91 

Poapliila reflexa. 

Plecoptera reflexa, Guen., Noct. ii., 431, 1303. 
Trigonodes grammoides, Walker, xv., 1833. 
Poaphila simplex, Walker, xv., 1840. 
„ haviifera, Walker, xxxiii., 992. 
June, July and August. 

Xylinid^. 

92 

Jarasana lativitta, 

Jarasana lativitta, Moore, Desc. Lep. Coll. Atk. ii., p. 132, 
July, 1879; April and May, 1886. 

CATEPHIDiE. 

93 

Anophia olivascens, 

Anophia olivasccns, Guen., Noct- iii., 48, 1379. 
September, 1886. 

Hypogrammidj:. 

94 

Selepa docilis. 

Selepa docilis, Butler, P. Z, S., 1881, p. 619. 
April and May ; September to December common. 

95 

Plotheia cenea, 

Othora cenea, Swinhoe, P. Z. S., 1884, p. 520, pi. 48, f. 1. 

July, 1880. 

POLYDESMID^. 

96 

Pandesrna quenavadi, 

Pandesma quenavadi, Guen., Noct. ii., 338, 1310. 

Cerbia fugitiva. Walker, xiv., 1365. 
June, July and August in great numbers. 
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97 

Pandesma similata. 

Pandesma similata, Moore, P. Z. S., 1883, p. 24. 
Cocoons from Shikarpur emerged April, 1879. 

88 

Pandesma dsvia, 

Pandesma devia, Swinhoe, P. Z. S. 1884, p. 520, pi. 48, f. 3, 
May, June and July. 

HOMOPTERIDiE. 

88 

Homoptera vetusta, 

Polydesma vetusta, Walker, xxxii., 875. 
April to July. 

100 

Alamis injligens, 

How^piera infligensy Walker, xiii., 1068. 
July, August and September. 

101 

Alamis iimhrina, 

Alamis uvibrina, Guen., Noct. iii., 4, 1321. 
„ albiciiiata, Guen., Noct. iii., 4, 1322. 
July and September, 1866. 

OPHIDERID^. 

102 

Argadesa materna^ 

Phalcena noctua materna, Linn., Syst. Nat. ii., 840, 117 (1767), 
N'odua hybrida, Fabr., Syst. Ent. 593, 11 (1775). 

May and July, 1885. 

103 

Othreis fu llonica. 

Phalcena noctua fullonicaj Linn., Syst. Nat. ii., 812, 16 (1767), 
Noctua discoresce,Fahr., Sp. Ins. ii., 212, 15; Syst. Ent. 

593 (1775). 
Phalfjena noctua pomona, Cramer, Pap. Exot. i., 2, 122, pi. 
77, f. 0. ? (1779). 
July, 1886. 
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OMMATOPHORIDi^. 

104 

Patiila macrofs, 

Phalcena attacus macrops, Linn., Sysfc. Nat. 225 (1768). 
Noctua hiibo, Cram., Pap. Exot. ii., p. 114, pi. 171, f. A. 
B. i (1779). 
July, 1886. 

Bendid^. 

105 

Hamodes aurantica, 

Hamodea aurantica^ Gnen., Noct. iii. L03, 1603. 
January, 1880. 

Ophiusidj:. 

106 

Thy as coronata. 

Noctua coronata, Fabr., Sysfc. Ent. 596, 24 (1775). 
„ leonifa, Fabr., Sysfc. Ent. 596, 25. 
„ ancilla, Fabr., Ent. Sysfc. iii., 2, 17 (1794). 
Coi^cia rnajica, Hiibuer, Samml. Exofc. Scbmetfc, iii., p. 32,^ 
f. 535, 536. 
Augusfc, 1886. 

107 

Ophiodes seperans* 

Ophiodes seperans, Walker, xiv., 1357. 
July, 1 886, in greafc numbers. 

108 

AcTinea melicerte, 

Phalcena noctua melicerte^ Drury, Ins. i., p. 46, pi. 23, f. M 
(1770). 

Noctua tignnaj Fabr., Sp. Ins. 218 (1781). 
Very common in July, 1882, and again in July, 1886. 

109 

Serrodes inara. 

Phalcena inara^ Cram., Pap. Exot. iii., p. 78, pi. 239, f. B. 
July, 1886. 

110 
Ophiusa albivitta. 

Ophiusa alhivittay (Jjien., Noct. iii., 271. 
Jul/. 
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HI 

Ophiusa stuposa, 

Noctua stuposa, Fabr., Ent. Syst. iii., 2, 42, 112 (1793). 

Ophiusa festinata, Walker, xiv., 1432 (1858). 
July, 1886. 

112 

Ophiusa olympia. 

Ophiusa olympia^ Swinhoe, P. Z. S., 1885, p. 466. 
Taken on board the steamer leaving Karachi, October, 1886. 

113 

Ophiusa ardotcenia, 

Ophius ardotcenia^ Guen., Noct. iii., 272. 
July, 1886. 

EuCLTDIDiE. 

116 

Acantholipes affinis, 

Docela affinis, Butler, Ann. and Mag. Nat. Hist., ser. 5, 
vol. V. (1880), p. 225. 
October to May, common. 

117 

Acantholipes acervalis. 

Acantholipes acervalis, Swinhoe, P.Z.S., 1886, p. 451, 
September, 1885, and January, 1886. 

118 

Trigonodes hippasia, 

Phalcena noctua hippasia, Cramer, Pap'. Exot., iii., p. 99, pi. 

250, f. E(1782). 

Trigonodes compare Walker, xvi., 1451 (1857). 
January to June, common. 

Eemigiidj:. 

119 

Remigia archesia* 

Phalcena rboctua archesia^ Cramer, Pap.Exot. iii., p. 145, pi. 

273, f. P. G. 9 (1782). 
Remigia hifasciata, Walker, xxxiii., p. 1014 ? (1886). 

July and August. 
18 
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120 

Eemigia fn/galh. 

Nociuafruyalis, Fabr., Eut. Syst. iii., 2, p. 138 (1794). 
, Remigla translata, Walker, xxxiii., 1015, 9 (1865). 
July to October, common. 

121 

Remigia arefada, 

Remigia arefada y Swinboe, P. Z.S., 1884, p. 52, pi, 48, f. 2. 
May, 1880. 

[To he coniinuecl.) 



ZOOLOGICAL NOTES. 



HOT WEATHER NOTES IN THE CENTRAL PROVINCES, 1887. 

By Captain E. F. Becher, R. A., F. Z. S. 

Last hot weather (1887) I spent in the jungles in the Central Provinces, not 
very far from Nagpore. The following are extracts from notes 1 wrote down at 
the time: — 

During April I noticed a great number of night jars flying about at dusk and 
dawn with their perfectly noiseless flight. I w as unable to identify the species. They 
for the most part used to make a constant chirping noise like a cricket. I fancied 
at the time tiiat it was to attract the various chirping insects in the grass, who would 
answer, and thus disclose their whereabouts. I could not tell the difl'erence between 
the sound of the night jar's chirp and that of the insect. A great number of large 
Cicadse always used to be seen in the evening and early morning which used to 
take that locust-like flight. I have a note on the 22nd April : " In the evening, in 
the jungle, there were in one place hundreds if not thousands of Ciradae seated 
on the small trees, which flew off' as we passed, to the great danger of our eyes.*' 

On the 17th April I shot two couple of pintailed snipe and eat them -, they were 
not good. I did a good deal of sitting up in machms with, as usual, no success. 
Something always occurred to spoil my chance. On one occasion a tiger woke me 
up in the early morning by killing the bufl'alo which I had tied up. It is an abused 
method of shikar, but I fail to see the reason ; for any one who takes an interest iu 
other than the " beasts of the chase " it is most delightful. I used to take my bed- 
ding, notebook, water bottle and a couple of chapatties for dinner ; send all natives 
back to camp, and spend the whole night there. After one of these nights I find 
have written ; ** There seem to be distinct periods of insect annoyance and otherwise, 
commencing from about 4 p.m. First, innumerable flies, principally a black T-like 
fly, of sluggish and pertinaceous habits : one's eyes are the principal points of attack. 
As the sun goes down they disappear, and the Cicadse turns up with a deafening 
chorus, but this ceases as darkness sets in, and then the mosquitoes have their 
time; but I always found that the 12 fe^t or so of machan above the ground is 
above the thick mosquito stratum; in the same place, but at water level, I have 
been driven away by them, clothes aff'ording no protection, as they drove their 
lancets right through. Soon after taking up my position, some jungle or spur 
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fowl come fcnd peck about by my tree, ami perhaps a peacock or two, quite un- 
conscious of ray presence. Various birds utter their (to me) strange and loud notes ; 
the monkeys leap from tree to tree, and numerous green parrots and crows, 
(C culminatns) fiy past. My machaH overlooks a small pool in a nullah, overhung 
with some reeds and bushes. Uound the edges are a great number of bulbuls, and 
of a small bird, which I could not identify, but whose characteristic was black, 
with a conspicuous white wing patch, and about the size of a Munia. These were 
busily engaged in their evening drink, and had taken possession of the adjacent 
bushes, where also could be seen the Paradise Flycatcher in its full plumage, both 
of white and brow^n, with streamer tailand erectile crest ; also one or two of the 
short-tailed brown birds. In the trees are a number of brown vultures. I could 
not identify them, as I always mix them up, and noted general colour brown, with 
white chest, patch of ruff and white under the wings, bare or white patch on the 
thighs ; but to my surprise, when I came to look at Barnes' book, I found that this 
wa« not enough for identification. These I had disturbed from their attack on the 
half- eaten carcase. One or two Ha/cyo» swiyniettsis took occasional dives into the 
pool. I thought at first that these I saw were smaller than the usual run of H. 
's^myrneTisis. Now and then a vulture wings bis heavy flight from one tree to another 
with a great flapping of wings. I also see on the reeds and bushes one or two blue 
.flycatchers {Hypothymis azurea), a green bee-eater {Viridis) taking occasional 
short flights after some choice morsel. A solitary Scavenger Kite — more familiar 
perhaps with human beings — which has all this time been sitting gorged and 
draggled on a branch, sets the example of beginning again, and flops down near 
the carcase ; of course one or two black crows have all this time been pecking away 
or standing on the sand close to, but on the kite's approach they only take a 
surreptitious snatch now and*then. I next notice a solitary Yellow Wagtail ;^? sp.) 
and a babbling announces the approach of the band of seven {M. terricolor), but 
they have picked up a waif on the road. They all crowd into a little hollow where 
a little water lies, and where there is scarcely room for one. Several magpies fly 
amongst the trees, one or two Drongos (B. atra) join the assemblage on the bush; 
aad about 5 p.m., the cicada chorus commences. A white-bellied Drongo(0. 
coerulescens) next arrives, and as the sun gets very low, three or four green pigeons 
rattle past. A small hawk dashes past, causing a general stampede. Later on, 
when all the small birds have gone to roost, this or another small hawk comes to 
drink. A large red squirrel, as it goes from tree to tree, adds variety to the 
scene, and just before sunset a number of doves perch in the trees. One or two 
vultures pick about the carcase with an occasional squabble. A solitary white 
neophron flies up the nullah, but takes no notice of the carcase : a solitary Roller 
flies over about 6-15. 

" Two vultures which have been exploring the chest cavity of the dead bufl^alonppear 
to have found some choice morsel, which they cannot keep secret, for all the other 
vnltures, which had been looking on for about an hour and a half with a great 
flapping of wings, suddenly join in, and begin tearing the carcase in all places, inso- 
much that I fear that there will be nothing left for the riger if he comes. With the 
last gleams of sunshine the vultures fly off, but a crow keeps on till the W%X. 
Monkeys noisily approach, grnnting and im^f^P^^?; ^^^^ Vi\€^e to V,^^^^^ w \w\i\\v^^ 
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on the ground, and the strident call of the peacock re-echoes through the jungle ; a 
loud shrill-voiced hird repeats its one note, answered hy two others in different 
parts of the jungle ; then more join in. 

'* TwQ large owls (?sp.) come and have a drink and a hathe, making a hoarse low 
whistle. A night-jar flits past with its squeaky note, and later a large yellow thing 
noisily drops down from the bank and drinks, and I — but what is the use of raking 
up old sores! 

** I should have mentioned that I saw another bird, which I noted as a black 
drongo-like bird, with erectile crest and a long almost filamentous tail feather, with 
a widened web at the end. This, I suppose, would be Dissemorus paradiseus. What 
is particularly noticeable in the jungle to the dweller in cantonment is towards 
evening the number of loud-voiced birds, with peculiar notes ; but I could never 
manage to get near enough to identify." 

I have a note on the 30th May : " I have not noticed any squeaking night-jars 
lately ; perhaps those which have this call are a particular species ; nor lately have I 
heard the doves * put all straight,'' though there are plenty about. I have always 
been defeated in trying to ascertain what dove is always repeating * put all straight.^ 
It may not strike other people, but the words seem as plain to me, as *I)id %e do it* 
of Lohivajiellus iiidicus. I hear *put all siraighf at all hours of the day and night." 

One evening I saw a small hawk, about the size of a merlin, but which I could 
not identify, flying off' with some bird almost as large as itself, which turned out to 
be the Golden-backed Woodpecker (B. auraniius). 

I saw many sambur during May, but they had all shed their horns ; there were 
plenty of horned cheetul. The Barking or Rib-faced Deer also appear all to have 
shed their horns early as April. 

Whilst sitting in a mackany I frequently experienced the rain, which is alluded 
to in the ** Indian Forester" of October 1878 thus : "An American tree, which also 
yields a sweet nutritious food, has been much more successful than the larch. 
This is the Pithecolobium soman, a native of Peru, which from its supposed property 
of inducing local showers is, in that country, known as the * Rain tree.' " An 
exact description and explanation of the phenomenon, which gave rise to this 
name, has only quite recently been given in the columns of the English periodical 
Nature by Dr. Dyer, who quotes from the eminent South American traveller, Mr. 
Spruce, as follows : '* A little after 7 o'clock we came under a lowish spreading 
tree, from which with a perfectly clear sky overhead a smart rain was falling. A 
glance upwards showed a multitude of Cicadas sucking the juice of the tender 
young branches and leaves, and squirting forth slender streams of limpid fluid. 
We had barely time to cote this when we were assailed by swarms of a large black 
ant, * * * which ants were greedily licking up the fluid as it fell." I am glad 
that my experience fell short of the ants. 

I close this with a small episode, of which the moral is that people should 
be careful in recording the occurrence of any unusual beast or bird, which is not 
in the hand. 0;ie morning I was taking up a new camp near a jungle tank, and 
on approaching my camping ground, I passed along a track, through a little Ions 
grass, talking to the natives who accompanied me, about where I should camp. After 
passing this and going on along the edge of the tank for about 200 yards, I happened 
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to stop and look round, and saw a yellow animal bounding away through some very 
thin jungle about 400 yards away. I at first thought it was a deer ; and I 
even put my rifle up in a careless sort of way, then I saw a long tail, and my 
thoughts ran to a neelghai ; the two natives also saw it. We went on, I being 
rather puzzled at the action and the tail of the beast. Presently, my chokra 
came up (who had been following me at about 200 yards) in an excited state, and 
said that as he was following me through this bit of grass, about twenty yards from 
the track, he saw a tiger crouching facing the path. He, naturally, being a 
servant and not a shikar, shouted out'* Bagh, '' and the tiger went off into the 
jungle, and this was the beast we saw, and the others, who were behind, saw 
it as well. The inexplicable part of the business was that neither I, nor the two 
natives, who were both shikaris, and had seen lots of tigers, identified it as a 
tiger when we saw it. The only explanation I can offer is that a tiger was the last 
thing we expected to see, and we had been seeing on the way lots of deer of sorts. 

SIMULTANEOUS TWIN PARTURITION OF BUTHUS AFER, THE 

BLACK ROCK SCORPION. 

An illustration will be found facing page 69 of this number of the Journal, which 
has been reproduced from a photograph taken by Mr. F. J. Kingsley. It consists 
of a common Black Rock Scorpion {Buthus afer) preserved by the Rev. Fr. Dreck- 
mann, S. J., in the act of giving birth to two young ones simultaneously. 

The Rev. Fr. Dreckmann writes as follows regarding this unique specimen : — 

" It was caught with many others in Khandalla, during May, 1886, and was after- 
wards brought down to Bombay. They did not, however, survive their capture 
very long, but in a few months all succumbed to voluntary starvation. They were 
tempted with different kinds of food, but all to no avail, only now and then they 
would feast upon one of their number, and when the young ones appeared they 
were most greedily devoured by their elders. About the middle of June the young 
ones began to make their appearance. As soon as they were born they climbed 
upon the backs of their mothers, probably to ;^be out of reach of her jaws, and it 
was noticed that the increase of the family was always by pairs, A closer examina- 
tion settled beyond doubt two points : 1st, that at least this kind of scorpion is 
strictly viviparous, not ovo-viviparous, as stated by Duncan ("Transformation of 
Insects") and others ; and, 2n(l, that the birth of the pair takes place simultaneously t 
though very often one of the twins would be somewhat in advance of the other. 
The specimen presented to the Society was placed in alcohol and killed during the 
process of parturition, so as to be in evidence about the two points in question. 

" Last May we were unfortunate, as all our scorpions died before any young ones 
were born ; this year, however, Rev. Father Meyer, whose special pets they are, 
intends to take great care of them, and hopes to rear a sufiicient number to be able 
to study their life-history, about which very little appears to be known. 

" I have seen it stated that scorpions are such savage creatures that they are 
bound to lead a strictly solitary life, as the stronger one of two scorpions would 
invariably kill and eat the weaker one. This is a calumny, I think, as we have 
often found as many as 16 (two old ones and fourteen half-grown) under one stone, 
and as 14 was also the greatest number of young ones born by any one feaia.le. vw. 
captivity, the presumption is that those 16 repieseuted au uwOuwiV^i^ ^«i\£vA^ .^^ 
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Many writers on the subject refer to the double oviducts, which are apparent on 
dissection, but the Rev. Fr. Dreckmann appears to have been the first to notice 
and record the remarkable simultaneous twin parturition of this species of scorpion. 
The subject is one of the greatest interest, not only for the naturalist, but to the 
physiologist, and it is to be hoped that other members of this Society will contri- 
bute the result of their observations. 

Mr. Lionel de Niceville, F. E. S., has obtained from Mr. J. Wood- Mason, the 
Superintendent of the Indian Museum, Calcutta, the following interesting note on 
the simultaneous viviparous twin parturition of the Black Rock Scorpicm : — 

*' Nothing, so far as I know or can discover, having been placed on record about 
the parturftion of scorpions, I cannot say whether the twin births you have observed 
are usual or unusual. Such a point indeed is only to be settled by a multitude of 
observations of the same kind as that which you are about to record; but whether 
they are the rule or only occasionally happen, would be readily explained by tlie 
bilateral symmetry of the genital organs, by the development of the embryos in 
pairs, and by the symmetrical action of the muscular mechanism of parturition. 
That scorpions bring forth living young, and do not lay eggs, has been, I need 
hardly say, long (more than fifty years) known to science." 



CORRESPONDENCE. 

THE PROTECTION OF GAME. 

The President of the Ahmedabad Municipality having asked the Bombay 

Natural History Society for an opinion as to what game birds and animals should 

be protected in the neighbourhood of Ahmedabad, under Act 20 of 1887, the 

following answer has been sent in reply ; — 

From the Honorary Secretary, Natural History Society, Bombay ; 
To the President, Ahmedabad Municipality. 

Bombaij, 2Sth April, 1888. 
D£AR Sir, — I duly received }Our letter No. 248 of 3rd inst., and have laid the 
same before the Committee of the Society, who have expressed their opinion that 
any Act for the local protection of game, in order to be effective, should be as 
simple as possible^ 

They are of opinion that game in the neighbourhood of Ahmedabad would be 
sufficiently protected if it were made illegal for anyone (not being a cultivator) to 
be in possession of game, living or dead, between the 15th of June and the 15th of 
October (unless, of course, the possessor could prove that it came into his keeping 
prior to the Ibth June). 

An exception should be made in favour of cultivators of the soil, who might be 
allowed to kill such animals and birds as are destructive to crops; but game so 
destroyed should not be off'ered for sale. 

I attach a list of the game birds and animals which, in the opinion of the 
Committee, should be protected You will observe that the Grey Partridge and 
Grouse have been included in this list, although they both breed much earlier. 

The above is the opinion of the Committee of the Socit ty as regards the preserva- 
tion of game, but I am requested to add that, as naturalists, the Committee would 
be glad to see all birds protected during the rains (f. e., 1 5th June to 16th Octo- 
ber).^ Yours, &c., H . M . P H i PSON, 

Wvi\\vi\\\v^' Secretary. . 
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List of Gamb Birds and Animals. 



Kame. 



Grouse 



Bnstard 

Florican 

Grey Partridge 



Paioted Partridge 

Quail 

Pea Fowl 

Ducks 

Jungle Fowl 

Spur Fowl 

Hares 

Antelopes (i. e , Nylgbai, 
Black Buck, Chiiikara, 
Bekri, &c) 

Deer, (Sambur, Chital, &c). 



Time of Breeding. 



Cold weather principally ... 

July to September 

July to October 

January to April, August 

and September 

August to October 

July to October 

Do. 

August to October ... 

May to July 

Do 

At all seasons 



Principally during the rains. 
Do. 



Remarks. 



Grouse of sorts. 



Quail of sorts. 

(N on -migratory ducks.) 



PROCEEDINGS OF THE SOCIETY. 

Proceedings op the Meeting op 4th January, 1888. 



The usual monthly Meeting of the Members of the Society took place on Wednesday, 
the 4th January, and was largely attended. Dr. D. MacDonald presided. 

The following new members were elected : — Mr. E. Giles, Captain K. Macaulay, Mr. 
Henry J. Eunson, C.E., Mr. G. C. McMullen, Mr. Shripad Babajee Thakur, C.S., 
Dr. D. A. DeMonte, Colonel C. E. Hussey, Mr. A. F. Appletor., A.V.D., Mr. C. E. 
Crawley, and Mr. J. C. Parker. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged receipt of the 
following contributions to the Society's collections : — 

Contributions in December 1887. 



Contributions. 



Description. 



Contributor. 



A quantity of Shells and 
Corallines. 

1 Snake 

1 Monitor (alive) 

S English Pheasants and 

1 Woodcock 

2 Ostrich's Eggs 

1 Crocodile (alive) 

1 CivitCat (alive) 

1 Hedgehog 

Skill of the large Tiger Cat, 

1 Snake 

1 Owl (alive) 

21 Birds' Eggs 

1 Snake 

2 Snakes (alive) ..« 

1 Snake Bird 

1 Turtle (alive) 



From Alibag 



Bungarus arcuatus 
Varanus dracaena .. 



'•••••■ r • 



Mounted 

Struthio camelus .. 
Crocodilus palustris 
Vivorra civettina ... 
Erinaceus collaria . ; 

Felis viverrina 

Trimeresurus anamallensis 

Strix javanica 

From Paroda 

Daboia elegans 

Ptyas mucosus 

Plolus melanogaster 

C helonia virgata 



Mr. W. F. Sinclair, C.S. 

Mr. A. E. Tittle. 

Mr. Sitaram V. Sukthankar. 

Mr. J. C. Anderson. 

Mr. G. C. McMullen. 

Dr. L. B. Dhargalker. 

Mr. Percy Benn. 

Rev. J. Abbott. 

Mr. H. T. Ommaney, C.S. 

Mr. F. Gleadow. 

Mr. H. Littledale. 

Mr. H. Littledale. 

Mr. Lang. 

Dr. D. DeMonte. 

H. E. Lady Reay. 
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Mr. N. S. Symons exhibited two mounted mahseer {Barhiis tor) caught by him in the 
Bowani River, in 1885, which weighed 72^ lbs., and 65^ lbs. respectively. 

The Honorary Secretary gave notice that at the February meeting the committee 
would propose that all persons joining the Society after the Ist March next be charged 
an entrance fee of Rs. 10. 

Dr. G. A. Maconachie was re-elected a Vice-President of the Society. 

CONTHIBUTIONS TO THE LiBRAKY. 

Prachin Sodhsavgrah, from H. H. Maharajah of Bhownugger. The Ihisy 1873 to 
1878, Messrs. Thacker & Co. Proceedings of the Zoological Society^ 1878 to 1885, 
Messrs. Thacker & Co. Flora of British India (Hooker), Part XIV., Bombay 
Government. List of the Birds of India (Hume), Mr. Frank Rose. The Journal of 
Medicine J No. 96-8, from Dr. T. L. Phipson. 

Dr. D. MacDonald exhibited a curiously deformed fcetus of a domestic cat. 

Proceedings of the Meeting held on 6th February, 1888. 

The usual monthly meeting of the Members of the Society took place on Monday 
the 6th February, Dr. D. MacDonald presiding. 

The following new members were elected : — Brigadier-General Pottinger, Mr. D. 
McLauclilan Slater, Mr. E. Freeborn, Colonel J. Hibbert, Mr, C. N. Clifton, C. E., 
Mr. G. P. Robinson, Lieut. D. Madhowrao, N.A., Dr. Shantaram Vinayak Kantak, 
Mr. Dady Hormusjee C. Dadysett, Captain H. S. B. Hodgkiuson, Mrs. Pearson 
Mr. Furdoonjee Jamsetjee, Mr. J. S. Mure, Mr. D. A. Glazebrook, Mr. H. Chalmers, 
Mr. H. R. Oobbold, and Mr. Bomanjee Eduljee Modi. 

The following contributions to the Society's collections were acknowledged : — 

Contributions during January. 



Contributions 


Description. 


Contributor. 


1 Snake 


Simotes Russellii 


Miss E. Atkinson. 


1 Boar's Skull 


Sus indicus 


Dr. DeMonte. 


1 Snake 


Lvcodon striatus 


Mr. B. A. Stemdale. 


1 Dolnliin ...... .•«..* .• 


Delphinus plumbeus 

Pelecanus philippensis ... 
From Zanzibar 


Mr. F. A. Little. 


1 Pflican ••*. 


Mrs. Sheppard. 
Mrs. Gallagher. 
Mr. P. R. Valladares. 


Bark Cloth 


1 Spotted Owlet (alive) ... 
1 Freshwater Fish (weigh- 
ing 74 lbs) 

1 Marbled Teal 


Carine brama 


Basrarius Tarrellii ........* 


Dr. A. Stewart. 


Querquedula angustiroB- 
tris 






Mr. J. D. Inverarity. 
Capt. W. G. Forbes. 
Dr. DeMonte. 


1 OrvTr*R Head 


From Somali Coast.... 


1 Croi^odile...... 


Crocodilus palustris 

Eupodotis Edwardii 

Chamseleo vulgaris 

Crocodilus palustris 

Qallinago nemoricola 

Barbus Malabaricus 

Strix iavanica 


Egg of the Indian Bustard. 

1 Chameleon 

1 Crocodile's Head 


Mrs. Pearson. 
Mr. S. A. Bulkley. 
Mr. A. R. M. SimkinB. 


1 Wood SniDe 


Mr. T. R. Bell. 


1 Fish (mounted) 40 lbs. ... 
1 Owl (alive) 


Mr. H. M. Phipson. 
Mr. H. Littledale. 









Minor ContribiUionSf from Dr. Weir, Mr. G. Carstensen, and Mr. Strong. 

Contributions to the Library. — Proceedings, Linnaean Society of N. S. Wales, Vol. 

II., part 3 ; Records of the Geological Survey of India, Vol XX., part 4; Comparative 

Anatomy of Vertebrates (Owen), Mr. J. Westlake; Catalc>gue of the Moths of India 

(Cotes and Swinhoe), Verhandlung der Zoologisch Botanischen Gesellschaft in 

Wein, Vol XXXVII., Nos. 3 and 4. 
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Mr. H M. Phipson annoanced that the foll9V7ing books had been deposited in the 
Society's Library by him on loan for the nse of the members : — 



The Rod in India (Thomas). 

The Thanatophidia of India (Payrer). 

Malabar Fishes (Day)< 

Natural History, Reptiles (Wood). 

Insects Abroad (Wood). 

The Aurelian (Harris). 

Pro. Zoo. Society, January to June, 1887. 

Utilization of Minute Life (Phipson). 

Malay Archipelago (Wallace) 

The Sportsman's Handbook (Ward). 

Transformation of Insects (Duncan). 

Animals and Plants under Domestication 

(Darwin). 
General Structure of the Animal Kingdom 

(Rynier Jones). Wild Animuls (Portun^ 

Notfe.) 



A Naturalist's Rambles in China Seas 

(Collingwood). 
History of Mammalia. 
Handbook" of Cashmere (Ince). ♦ 
Pish and Pishing (Manley). 
Chapters on Evolution (Wilson). 
Siberia in Europe (Seebohn). 
The Student's Darwin (Aveling). 
Notes on Collecting (Taylor). 
Studies in Aniraal Life (G. H. Lewes). 
Game Birds of India (Jerdon). 
Animal Creation (Rymer Jones). 
Animal Locomotion (Pettigrew). 
Destruction of Life by Snakes in India. 
Beetles (Duncan). 
Matheran Hill (Smith). 



Mr. H. M. Phipson exhibited a fine specimen of the Malabar carp (liarhus 
Malaharictis) , which weighed about 401bs. It was caught by him near Poona in 
December last, and ha,d since been mounted by him for the Society's collection. 

Mr. B. L. Barton exhibited several heads of deer, wild cat and monkey mounted 
by him for members. 

The accounts for the year 1887 were then submitted and explained to the meeting 
by the Honorary Treasurer, Mr. E. M. Slater, from which it appeared that the balance 
at the Bank of Bombay on 31st December last was Rs. 688-13. It was resolved that 
the accounts be passed. 

The following resolution was then proposed by the Chairman, seconded by Mr. 
J. H. Steel, and carried unanimously : — *^ That in future an entrance fee of Rs. 10 
be charged to all persons joining this Society." 

Procerdinos op the Meeting held on 5th March 1888. 
The usual uKwithly Meeting of this Society took place on Monday, the 5th March. 
Dr. D. MacDonald presiding. Mr. T. D. Mackenzie, C.S., was elected a member. 
The Honorary Secretary then acknowledged the following contributions : — 

Contributions during February. 



Contribution. 


Description. 


Contributor. 

• 


1 Bees' Comb 


From Aurungabad 


Mr. Frank Rose 


1 Bittern 


BotaurUs stellaris 

Echis carinata 

Mounted 

Prom Surat 

From Zanzibar 

From Sikkim 

Bubo beosraletssis 


Mr. J. D. Inverarity. 
Mr. H. M. Phipson. 
Captain Dixon. 
Mr. F. Gleadow. 
Rev. Etienne Baur. 
Mr. Paul Mowis. 


2 Snakes (alive) 

A quantity of Barnacles ... 

Orchid Bulbs 

A number of Beetles 

20 Snakes ' 


Eggs of Rook Horned Owl. 

1 Grey-breasted Tragopan 
(alive). 

2 Plvinc Samrrels 


Mr. J. L. Lushington, 
Mr. F. Mercer. 


Ceriomis blvthi 


Pteromys oral and another 
Pelis chaus 


Mr. R. A. Straw. 


1 Jnncrle Gat 


Do. 


2 Snakes 


Echis carinata 

Chamafileo vnlcaris 


Mr. H. Buckland. 


I Chameleon 

4 Musk Deer's Skulls 

1 Jackal's Skull 


Mr. P. Reynolds, CB. 
Mr. E. L. Barton. 
Do. 


Prom Cashmere 

Oanis aureus 

Vulnes bensralensis 


1 Fox's dknll 


Do. 


I Albino Parrot-.. t.... 




Rev. B. S.Hall. 


I Otter's Skull 


Lutra nair...... 


Mr. G. P. M.\\\^^,CS.^. 
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UNSCIENTIFIC NOTES ON THE TIGER. 

By J. D. Invekarity. 

(Rimd at the Socictifs Meeting on 9th Aprils 1888.) 

The title of this paper will have given you notice that I do not 

make any pretensions to the learned and Scientific attainments of 

the gentlemen vrho have instructed and amused us , by the able 

papers hitherto read at our monthly meetings. One of the chief 

pleasures of shikaring, to my mind, is the observation of the manners 

and customs of the animals one pursues. I keep a journal when in 

the jungle, so I have been able to correct my memory by reference 

to notes made at the time. When I was looking up materials for 

this paper, I was surprised to find how many small but valuable 

details I should have forgotten without the aid of my journal. I 

meant to have astonished you with some exceptionally large tigers, 

but as my notes show them to have been considerably smaller than 

I should have imagined, if trusting to memory alone, I am unable 

to do so. In fact, I find that I have never killed or seen killed a 

tiger that measured so much as 10 feet. The size of tigers gives 

rise from time t-o time to animated discussions in sporting books 

and in sporting newspapers, soipe maintaining that tigers of 11, 12 

or even 14 feet have been slain, others fixing about 10^ feet as the 

limit. The accepted mode of measurement is to tv\xv \)\ie \i^\»^ 1\v^\sl 
20 
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the tip of the nose to the end of the tail, aa the tiger lies on his side 
on the ground, following the curves of the body. If this method is 
fairly adopted, a tiger in Western India or the Central Provinces of 
over 10 feet will be found to be very uncommon. A large number 
of adult tigers will be found to be under 9 feet, and I think my- 
self that the majority of tigers are under 9 feet 6 inches. The 
largest tigress, in my own experience, meaiiured 9 feet 1 inch : they 
usually measure about 8^ feet. There very probably is an occasional 
Chang among tigers of abnormal size, which may account for some 
of the exceptional measurements one reads about. If, -however, one 
measures out 1 2 feet on the wall of a room and sketches in a tiger 
in the space measured out, one realizes that a 12-foot tiger would 
astonish one. Colonel Peyton, who had a very long experience in . 
the Canara forests, mentions in his very interesting article on Tigers 
in Vol. 15 of the Bombay Gazetteer only five being shot in Canara 
over 10 foet, the largest being 10 feet 2\ inches. Mr. Mulock, of 
the Bombay Civil Service, who has been at the death of as . 
many tigers as any one on this side of India, tells me that to the 
best of his recollection he has only seen one or two over 10 feet. 
Mr. Sanderson in his book gives 9 feet 6 inches as the largest he 
killed. Captain Forsyth mentions, I think, only two over 10 feet. 
The usual mode of arriving at the size of tigers, though convenient, 
and giving one a fair general idea, is sometimes deceptive, oWing to 
the tail (which is included in the measurement), varying in length 
in different animals, so that a stoutly built tiger with a short tail 
does not have justice done to him- The skull tells you at once whether 
the tiger was a large or small one* Mr. Stern dale, in his ^' Mammals 
of India,^' has elaborate calculations showing from the measurement 
of the skull what length the tiger who owned the skull ought to 
have been. I have here the skulls of three tigresses which mea- 
sured 8 feet 9 inches, 8 feet 6 inches, and 8 feet 5 inches, respectively. 
You will notice that there is hardly any difference in the size or 
generalcharacterof the skulls. Here is the skull of a 9 feet linch tiger 
which is much bigger in every way. The skull and frame of a tiger 
would, however, always be larger and stouter built than a tigress 
of the same length. Here is the skull of an 8 feet 9 inches tiger. 
Compare it with the skull of the 8 feet 9 inches tigress, and you 
will see the difference. 

Tigers are supposed to breed only once in three years, which is 
unsatisfactory intelligence for the sportsman. The only reason for 
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this is that their cubs stay with the mother till they are about two 
years old; so if the tigress should lose her cubs she would^ no doubt, 
breed again sooner. The period of gestation is said to be thirteen 
weeks : from two to four cubs are usually brought forth, A litter 
of five cubs is said by Colonel Peyton (ubi siipra) to be not uncom- 
mon. The late Major NeiU, of the Central India Horse, told me of 
one case in his own experience of six unborn cubs being found in a 
tigress that was shot. The tigress, however, rarely rears to 
maturity more than two cubs, and sometimes only one. I have never 
seen myself a tigress accompanied by more than two well-grown cubs> 
nor have I seen tracks of a larger number with their mother. Col. 
Peyton [uhi supra) mentions three instances of tigresses having 
been shot in Canara, when accompanied by a well-grown family of 
five, and I have heard of more than one authentic instance of four 
cubs coming out in a beat with their parent. The cubs remain 
with their mother until they are about two years old. There is no 
, particular breeding season, as young cubs have been found at all 
, periods of the year ; but I believe that most of the cubs are born 
from February to May. I daresay my belief is wrong, but it is based 
on the age of cubs one sees in the hot weather, the sizeof their tracks 
one sees then, and the likelihood that they would be born at a time 
of the year when the food of the mother is more easily procurable. 
In the months of March, April, and May the water supply of a coun- 
try is much diminished, and the deer and hog, which are the natural 
food of the tiger, necessarily congregate where the water remains, 
and are not so widely scattered as they are at other seasons; and it 
follows that the tigress has then less trouble in hunting for her 
prey than she otherwise would have. Wild animals and birds in 
Europe are born and hatched at a season when a plentiful supply of 
their food is produced by Mother Nature. I am not sure, however 
that this holds good in the East, where there is no severe cold climate 
or winter to contend with. 

No one seems to know to what age a tiger will live. Individual 
tigers are well-known to the native shikaris, who have, however, no 
idea of time as measured by years. They don^t know their own 
ages, and no reliance can be placed upon tjieir accuracy in anything 
relating to time. The only reliable information I have on the sub- 
ject is from Colonel J. Hills, of the Engineers, who informed me 
tiiat he shot a tiger that had been wounded by the district oflBcer 
of the time, sixteen years before, by an Enfield WW^\» \a >iJcw^ x^adc.. 
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The bullet was found by Colonel Hills still in the animal. This 
tiger had one foot smaller than the others, and so his tracks could 
always be easily identified. He was an adult tiger when hit with the 
Enfield bullet, and so must, at any rate, have been 19 or 20 years old 
when shot by Colonel Hills. What is the weight of a tiger I have 
no personal knowledge. Some years ago, in The Field, the weight 
of a 9 feet 8 inches tiger was given as 355 lbs., and of a 9 feet 
tigress as 235 lbs., from actual weighments, which is about 25 stone 
for a tiger and about 17 stone for the lady. Mr. Sanderson, in his 
delightful and accurate book ^^ Thirteen Years among the Wild 
Beasts of India/' says a very bulky well-fed male weighed by him 
was 349^ lbs. Captain Forsyth, in his ^^ Highlands of Central 
India," one of the best written books about Indian sport, says that 
the ordinary tiger weighs 450 or 500 lbs., and that one he shot 
must have touched 700 lbs. at least. This animal, howev-er, was not 
weighed. I believe that the majority of tigers are under 350 lbs. 
I judge, however, entirely from comparison with other animals, such . 
as deer, the approximate weight of which is known to me. It is 
well known that a tigress teaches her cubs to kill by disabling the 
animal attacked, so that it cannot escape from the onslaughts of the 
cubs. Two years ago, I came on an instance of this where the kill 
was an old bull nilghai, who had been wending his way down a 
shallow nullah to a water hole. The tigress had been lying in wait 
about twenty yards from the water behind the stump of a dead tree; 
there was no cover where she lay ; her seat was easily seen in the 
sandy soil. She had two cubs, about ten months old, with her, bat 
there were no signs of their having lain near her, so, I preSQm6« 
they were hidden in the jungle until the proper time came. The nil- 
ghai had passed within three yards of the tigress, who had r ashed 
out and seized him by the right foreleg just below the shoulder, 
breaking the bone. The cubs then, I think, had joined in and 
killed by tearing at the flanks and disembowelling the poor bratBi 
1 was out stalking and came on the spot by chance, abont 9 ▲« M . 
Both hind quarters of the nilghai had been completely eaten. There 
were no marks on the neck or forequarters except the one grip of 
the tigress on the right leg. It had been eaten on the spot where 
it was killed. I took a photograph of the nilghai. Ton will 
see there is no mark on the throat, the usual place of seizing. 
The face of the animal has also a peculiar painful expression, which 
one never sees on an ordinary kill. The branch of a tree that you 
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see in the photograph lying almost across the kill was freshly 

broken off a tree on the bank of the nullah. It appeared to me 

that after eating the tigress had ascended the bank and reared herself 

up on her hind legs, resting her forequarters on the branch, which 

broke with the weight. The tigress and two cubs were sitting 

close by in the water hole, and gave vent to a series of growls 

as I approached, but finding I was not intimidated, sneaked off up 

a kind of ditch overgrown with grass without my seeing them, 

although I was within fifteen yards. They returned to the nilghai 

the next night, and finished it. I have here a photograph of the 

nilghai after the second night. You will see nothing is left except 

the head, bones of the legs, ribs, and some skin. You will 

also perceive from the surroundings that the carcase had been 

dragged to another spot before being eaten. I also returned at 

daylight, but the tigers had then left. I shot the tigrcbs late 

in the afternoon. She vomited up large strips of the nilghai's skin 

in a perfect state, not digested iait all, and as I shot her at least 

twelve hours after she had been eating, it appears that skin is not 

easily digested. One of the cubs, about the size of a panther, 

was also killed ; the other escaped. Only last week when out stalking. 

in the Easter holidays, I found the carcase of an old bull nilghai 

that had*escaped from a tiger, but died of the wounds inflicted on 

it, probably from blood-poisoning. It had been dead about a day. 

The tiger had seized it by the hind leg immediately above the 

hock, hamstringing the leg. He had also bitten through the other 

hind leg in the same place, but had not hamstrung this leg. The 

nilghai had somehow got away. I could not find any other marks of 

the tiger on it, although there had probably been some scratches 

with the claws, as the vultures had made a few holes where the skin 

had, no doubt, been gashed. The holes made by the tiger's teeth 

were full of maggots, bred while the animal was alive, the rest of 

the carcase being comparatively fresh. I took a photograph of the 

hind leg', which shows clearly the teeth marks immediately above 

the hock. You will see they are too large and too wide apart to 

have been caused by a panther. The large hole shown in thQ 

picture in the thick part of the leg had been made by vultures, of 

which there were many sitting about waiting until decomposition had 

proceeded far enough to enable them to get through the tough skin. 

I fancy this tiger must have been a young inexperienced one, or 

the nilghai would not have got away . OTpimou'^ diS.^^ ^^ Vi Sh^^ 
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mode in which a tiger usually kills his prey. Some say that he 
seizes by the throat, others by the nape of the neck from above. I 
have examined scores of kills with special reference to this point, 
and in every case (except one) the throat had been seized from 
below. The exception was an old boar that had been seized 
by the back of the neck from above. I also once came across a 
man that had been seized by a man-eater by the nape of the 
neck. Strange to say he recovered. He was the last of a single 
file of several villagers, and on the tiger seizing him, his comrades 
turned and drove the tiger off him. He was insensible, and 
had no idea when he came to his senses what had happened to 
him. He eventually recovered. The victim being seized, all 
authorities agree that the neck is dislocated by a wrench. I have 
never been able to understand how this dislocation takes place. 
A wrench, one would suppose, would throw the animal over 
before dislocation could occur. I have always doubted whether 
dislocation does take place. I have never noticed any external 
appearance of it, but I don^t place much reliance upon that, as the 
body is generally stiff before one gets to it. Actual dissection, 
which one is not usually inclined for under a hot sun, I have never 
tried. The hunting leopard (the tame one) appears to me to kill 
by simple pressure on the windpipe ; for the ones I saw did hot even 
break the skin with their teeth, and I don't see why a tiger should 
not kill by that means. If any of you will get a friend to clutch 
your windpipe with even moderate violence, you will find it renders 
you quite powerless. It is by pressure on the windpipe that garo ti- 
ters succeed, I have always understood. On the other hand, I have 
seen more than one instance where adult tigers and panthers having 
seized have failed to kill, when they have had it all their own way, 
and not been frightened off. This I cannot account for, as the 
wounds in the throat in such cases have appeared to be the usual 
ones. It is only by accident, if at all, that tigers in killing sever 
any important vein or artery. The natives will tell you that they 
do and suck the blood. I have never found any blood to speak 
of that has flowed from the throat wounds. I once heard a tiger 
take a bullock out of a herd within 300 yards of me and was obi 
the spot immediately. The tiger had sneaked off, either frightened 
by the shouts of the herdsman, or because he heard me. The bullock 
was dead. Hardly any blood flowed from the wounds, which were 
in the usual place in the throat. Very large and powerful animals^ 
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like the bull bison and bull buffalo if attacked at all^ are, I think, in 
the first instance, attacked from the rear with a view to disable them. 
A few years ago I shot a very large solitary bull buffalo that had 
been attacked by a tiger in this way a short time before. The tiger 
had leapt on his quarters, fixing his claws on both sides of the root 
of the tail, and also fastening on with his teeth. There were long 
cuts down both hind legs made with the claws* The wounds were 
healing well, and the buffalo was none the worse. Having killed, the 
tiger invariably according to my experience (though some writers 
say he occasionally begins elsewhere), begins eating at the hind 
quarter. Why he should do so I don^t know. He polishes off one 
hind quarter, and generally both. Sometimes he leaves the stomach 
and intestines in statu quo. Sometimes he will remove the stomach 
and make a neat parcel of it a little on one side. If a tiger and a 
tigress are together when they kill, they finish an ordinary-sized 
animal at one meal, leaving only the head. In such a case, 
I fancy the second one eats at the fore quarter. I have a photo- 
graph here of a bullock killed and partly eaten by two pan- 
thers. One, you see, has eaten at the hind, and the other at the 
fore quarters; and it is probable that tigers would do the same. On 
the other hand, the tigress and cubs, I told you of, all ate at the hind 
quarters of the nilghai. Here is a photograph of a wild buffalo calf, 
killed and partly eaten by a tiger ; also one cf a larger but tame 
buffalo similarly treated. 

These will give you a good idea of the appearance of the dinner 
after the tiger's first meal. The latter photo, also clearly shows 
the tiger's grip on the throat when killing. With the exception of 
the nilghai previously mentioned, I have never. seen an animal eaten 
where it was killed. It is always dragged a short distance, and 
sometimes for a considerable way, before the eating begins. It is 
dragged, not lifted clear off the ground. Having gorged himself, 
he sometimes lies up close to the kill, but as often as not, especially 
in the hot weather, if there are hills anywhere about, he *will go a 
long distance from the kill before he lies up for the day. I think 
the reason is that in the hot weather he prefers to get into 
some cave, or to- lie out high up on a hillside under some shady tree 
where he gets the breeze, rather than stop in the close hot atmos- 
phere of low jungle. At any rate, I have frequently found them pass 
through very likely looking heavy jungle near the kill, and proceed 
long distances to hills before lying up. As a general rule^ tlva t\s^<^^ 
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returns to his kill the next night as soou as it is quite dark. He thea 
finishes what is left if the kill is an ordinary bullock or deer. He 
never eats at the place he ate the night before, but drags it forty 
or fifty yards before beginning operations. If you sit up over a kill 
it is necessary to tie it by the fore leg to a tree, otherwise the tiger 
will walk off with it as soon as he arrives. This occurred to me 
sitting over a natural kill of a boar. The tiger picked it up and 
walked off without stopping a second. If you tie it, the tiger does 
not seem to mind, but will stop and eat. He takes about two hours 
steady eating to finish the forequarters of a bullock. I timed a small 
tigress two years ago. She came and ate for ten minutes and then 
went away for twenty minutes, I think to haVe a drink* She returned 
and ate without stopping for two-and-a-quarter hours. Just as the 
moon was getting up, she finished, and walked quietly off. Though 
I was within ten yards, the whole time up in a tree, I could not see 
at all, so did not fire. It is no use firing a random shot on these 
occasions. .You probably only wound or miss, altogether frightening 
the animal out of the country. A little self-control and patience will 
give you a better chance another day. This particular tigress I 
turned out in a beat next day, but did not get a shot. 

Tigers on occasions are cannibals. The male is said by the 
natives, probably with truth, to kill and eat the cubs. Mr. Mulock 
once fired at a tiger, and shortly afterwards fired at what he sup- 
posed to be the same tiger. He killed them both, but thought he 
had only killed one j and so one was left dead in the jungle. A 
third tiger came during the night and had dinner off it. This tiger 
also returned the next night, and had another meal. I have a photo, 
here of the tiger so eaten. I have read of other instances of tigers 
eatinof the dead carcase of one of their own kind, but have not seen 
any such instance myself. They will also eat the dead carcase of an 
animal they have not themselves killed. Mr. Raitt, of the Bombay 
Uncovenanted Service, was killed by a tiger that the evening before 
had fed on the body of a bear that Raitt had shot. Tigers are sup- 
posed to kill once in five or six days, and this, no doubt, is generally 
the case, as a tiger does not trouble himself to hunt much for a few 
days after a heavy feed ; but if they get the chance, they will kill 
whenever they can. A tigress I was after last year killed, on three 
consecutive nights in different places, never returning to the kill. 
Some years ago a tigress killed on fourteen consecutive nights. She 
returned to the same place every night, and found a fresh bullock 
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tied up in the place of her old kill. We were engaged with other 
tigers some distance off, hence the necessity of keeping her in the 
neighbourhood till we arrived. There is no real cruelty in tying 
out baits for tigers. At any rate, few tigers would be killed with- 
out baits, and the one sacrificed saves the lives of all the other 
animals that the tiger would kill if he was not shot. So on the 
principle of the greatest happiness of the greatest numbers, tying 
out would be justifiable. But I also believe that animals killed 
by a tiger suffer little, if anything, beyond an instinctive panic for 
- a few seconds. Dr. Livingstone has recorded in his travels in South 
Africa, that when he was seized by a lion, the shock produced a 
stupor and dreaminess in which there was no sense of pain or feel- 
ing of terror, though conscious of all that was happening, and he ex- 
presses his opinion that this peculiar state is produced in all animals 
killed by the carnivora, and is a merciful provision of our Creator 
for lessening the pain of death. I have conversed with both Euro- 
peans and natives who have been boned by tigers and panthers, and 
they all confirm this view. Animals, until the moment the tiger 
arrives, are unconscious of their fate, and the probability is that Dr. 
Livingstone's opinion is well founded; that at the moment of attack 
they get stupified and insensible to fear or pain. I once saw a 
bullock in a beat lie down and stretch his neck out flat on the 
ground, as if for concealment when the tiger approached. After the 
tiger had been shot, the bullock rose and began grazing. I am in- 
clined to think that the fear of the bullock in this case was caused 
as much by the noise of the beat as by the presence of the 
tiger. A tiger sometimes kills immediately after having fed 
if he comes across a fresh bullock. Last year I shot a tigress 
that had first killed a stray bullock, about three hundred 
yards from one of my ties-up. Having eaten the hind quar- 
ters, the tracks led to the tie-up. This she killed and dragged 
^way into an adjacent hill. On another occasion, after eating 
the tie-up, a tiger killed five buffalo calves, out of a herd of eight 
calves that had strayed near. They all lay close together within a 
^pace of twenty yards, and not more than 200 yards from where the 
"tiger had been eating. All of them had been seized by the throat, 
^nd were otherwise uninjured. It is possible that the tiger in this 
case had been disturbed by the calves coming near where he was 
eating, and being annoyed, had sallied forth and killed them. But 
1 do not think so^ as I could not find any tracks retviYX\\Y\^ to t\ia V^. 
21 
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Vultures take good care not to descend on a kill if the tiger is near. 
They perch on the trees above, and one is often led to« a kill by see- 
ing them. If they do descend on the kill, the tiger kills them if he 
catches them. One I found so killed seemed to have been cangfat 
and crushed with the paw. The " sledge hammer stroke of the 
fore paw of the tiger'^ one reads about, I have never come across. 
No kill I have ever seen bore any marks of it. Four men have been 
seized by tigers either in my immediate presence or when I was 
close by. In every case the tiger clutched them with his claws, 
exactly as you might clutch a person^s arm with your fingers ; and 
there was no sign of a blow further than you would expect from a 
violent seizure. Tigers wander immense distances during the night. 
They are very partial to easy going, and if there are any tiger* 
about, one of the best places to look for their track is along the 
jungle roads and footpaths, to which they will sometimes keep for 
miles. They also roll in the dust of the roads, and take a dust bath. 
They don't like moving in the heat of the day ; the hot ground 
burns the pads oflf their feet, and makes them quite raw. A wound- 
ed tiger I followed a whole day, had the thick leather pad of his 
paws completely removed from this cause, two days after he was 
first wounded in the hind legs. This tiger killed a bullock, 
and made a good meal ; when shot bis feet were in the state 
described. They are also fond of sitting in pools of water in 
the heat of the day. I have three times found them enjoy- 
ing a cool bath. Tigers seldom climb trees. I have a pho- 
tograph here of a tree in Salsette that was climbed by a 
man-eater. He attacked two men, one went up this tree to the fork 
of the right hand branch, the other escaped. The tiger went up the 
tree, but could not quite get to the fork where the man was. He 
then came down and hid in the jungle near. Poor Pandoo, for such 
was his name, thinking the coast was clear, descended and made 
tracks for his village, no doubt congratulating himself on his escape, 
when the tiger seized him and ate him. The inquest report stated 
'^ that Pandoo died of the tiger eating him; there was no other cause 
of death. Nothing was loft except some fingers, which probably 
belonged to the right or left hand." Such was the inquest report. 
The above facts* were stated to me by my friend Mr. Mutock, who 
took the photo, of the tree I have shown you.' It seems extraordi- 
nary that the remains of Pandoo did not consist of more than 
some fingers, but I tell the tale as it was told to me. 



UNSCIENTIFIC NOTfiS ON THE TIGEE. 153 



You would think that a tiger was a conspicuous object in the 
jangle, but the contrary is the case. His yellow skin blends with the 
colours of the dried- up grass, and the black stripes correspond with 
the flickering shadows thrown by the stems of the grass, leaves and 
branches of the trees,' so that when the animal is motionlese, it is 
almost impossible to see it. The real danger of following a wounded 
tiger on foot is the difficulty of seeing the brute in time for action. 

Darwin is inclined to attribute the handsome appearance of the 
tiger to sexual selection, and considers the theory that its colour is 
intended as a means of concealment unsatisfactory, and he instances 
the zebra (who lives on open plains) as an animal, whose stripes can 
be of no use for that purpose. It is, however, certain that every 
wild animal, however conspicuous its colours and appearance may 
be when seen in Zoological gardens, is extremely difficult to make 
out when motionless in its native wilds ; and I have little doubt 
that a zebra on his native plains would be found not to be so 
visible an object as at first sight might seem to be the case. At all 
events, if a tiger remains perfectly still, the odds are you will walk 
right up to him without seeing him. The younger tigers are hand- 
somer than the older ones; the coats of the latter are less vivid in 
colour and have a faded appearance. 

Natives have many pleasing delusions about tigers. They believe 
that the- ghosts of a ntan -eater's victims ride on his head, warn him 
of danger, and point the way to fresh victims; and, in one instance- 
I beard of wh«re a shikaree had been killed by a man-eater, the 
general opinion was it wa& no use to try for the tiger, as the ghost 
of the shikaree was up* to all the dodges and would infallibly warn 
the tiger. They also think that you get the courage of the tiger 
by eating its flesh; that unless the whiskers are singed off", the 
spirk of the tiger will haunt you, or (as I read in an old book) you 
willl be turned yourself into a tiger in the next world ; that the fat of 
a tiger is a specific for rheumatism, that the number of lobes in the 
liver correspond with- the number of years the tiger has lived, that 
the claws if worn are a charm against the evil eye. The small bone 
embedded in the muscles between the shoulder and neck of a tiger 
is also a charm. This bone is a rudimentary clavicle or collar-bone. 

In some places, too, there is a superstition that God allows the 
tiger one rupee a day for his food, so that if he kills a bullock worth 
Bs. 5, he won't kill again for five days. If it is worth Rs. 10 he 
won^t kill again, for ten days, and so forth. 1 hav^ «bUQ x^^^ "OaaJ^ 
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the possessor of the whiskers of a tiger obtains unlimited power ever 
the opposite sex, but I cannot from personal experience vouch for 
the truth of this statement. I will now wind up this rather 
desultory paper by showing you the photo, of two tigers with 
their skins taken off. My lady friends tell me this is a nasty one, 
but nasty or not, it gives you a very good idea of the immense 
muscular power of a tiger^s forearm, and reminds one of the saying* 
that beauty is only skin deep. 



NOTES ON THE ORIGIN OF THE BELIEF IN THE 

BIS-COBRA. 

By J. A. Da Gama, L.M., K.C.J.C. 

{Read at the Society's Meetwg on 1th May, 1888.) 

I HAD the pleasure some time since to listen in these rooms to a 
very interesting paper by Mr. Vidal on the Bis-cobra. Mr. Vidal, 
supposing that the bis'cobra belonged to some one of the lizard 
families, and that it was a very poisonous lizard, or, according to 
some, that it was twice as poisonous as the Cobra-de-Capello, says 
that such an animal as the Bis-cobra never existed, because there 
has not yet been found a poisonous lizard in India. The more one 
studies the subject on the lines Mr. Vidal takes, the more one 
feels inclined to yield to the belief that there never has been such 
an animal in existence, and the descriptions given of it by the 
natives are a myth. But looking at the subject in a different light, 
I think that there exists an animal which, in the 16th century, had 
the name of Bis^cobra, but which subsequently came to be known, 
both scientifically and popularly, by other names, and which is 
neither a cobra nor a lizard. 

When we desire to verify accounts of facts sent down to posterity 
by tradition, we should not criticise them merely through the im- 
proved means of investigation which have been placed in our hands 
by recent discoveries. It is necessary to transport ourselves to that 
period of time, when those facts are supposed to have occurred, and 
we should examine them by having regard to the amount of the 
information which was available to the people then living, aad to 
various other circumstances v/hich proba.bly may have influenced the 
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result of their enquiries. You all know what treatment Galileo 
received for having ascertained the earth's movement. If we were 
to judge of the result arrived at then through our present know- 
ledge of astronomical subjects, we should be astonished at the 
condemnation of Galileo by the Inquisitors at Rome for his discovery, 
which forms the basis of all the astronomical calculations of the 
present day. But then we must remember that the fact occurred in 
the year 1615, when superstition and religious autocracy reigned 
supreme. History has sent down to us accounts of facts which were 
exaggerated according to the feelings and ways of observation of 
the writers who wrote when those facts occurred, or were supposed 

to have occurred. Cobra- de-Capello itself had once been fabulously 
described and painted in Italy with more hairs on its body than a 
bear has. Capello in the Italian language means hair and a hood as 
well. In gi>dng the description of the cobra, the writer, who had 
never seen a Cobra-de-Capello before, said that it had long, thick 
and grizzly hair, and illustrated it so. Had not that impression 
about the cobra been corrected by subsequent travellers in the East, 
Europeans would still have believed that the Cobra-de-Capello was 
a cobra-bear. 

In order, then, to ascertain the existence of the Bis-cohra, we 
must go back to the period of time at which, so far as we can dis- 
cover, the term came into use in India, and find out its origin, and 
the reasons which led to its application to the animal, which was 
given that name, bearing in mind particularly that the term must 
have been applied to some animal having something to do with the 
Cobra. It is by means of this method of enquiry that I intend 
shortly to examine the origin of the belief that such an animal as 
the Bis-cobra existed. 

First as to the origin of the term. The term Bis-cobra is not of 
Oriental origin.- It is simply a Portuguese expression, which seems 
to have undergone contraction long since by a process, similar to 
that which the native servants, jugglers, and vendors use now-a-days 
to contort English phrases. 

The term Bia-cobra is Bicho-de-Cobra contracted. 

The word Cobra being, in Portuguese, the equivalent of coluber 
and anguis in Latin, the earlier Portuguese in India, with whom the 
use of the word must have commenced, applied it to all sorts of 
snakes, and some lizards and worms, but their acquaiutauce ^vi\\. 
Natural Wiatory being very limited, tliey uaWxaW^ c\a»^^"&La^ 'Os^^ 
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animals they met with, but which they had not seen before, according 
to their most prominent features and appearances. For example^ 
they, named the snakes thus ; the nfig, on account of its hood, they 
called Cobra-de-'Ca'pello ; the gonoos or the Vaboia, on account of its 
beautiful mosaic skin, they named Gobra-de-Alcatifa, or carpet snake ; 
the water snakes they called Cobras-de-agoa, and so on: even some of 
the lizards they called cobras. 

Permit me to read to you by way of illustrating the above stated 
vieW; namely, that the earlier Portuguese in India classified the ani- 
mals they saw, according to appearances, the description of Cobra- 
de-Capello given in his work called *^ Orienie Conquistado ao Jesus 
Christo/* by the Jesuit Father, the Rev. Francisco de Souza. 
Althougb this work was published in the year 1710 it had been 
written previous to the year 1697. It treats of the Portuguese 
Conquests from the year 15 4? 2. I believe that it is the most 
elaborate and one of the first descriptions of the Cobra-de-Ca- 
pello ever given at that time, although mention is made of the Cobra 
by Garcia de Orta, Fathers Joao Lucena, Daniel Bartoli, Bastian 
Gonsalves, Fernao Mendes Pinto and others. The despatches from 
the Portuguese Viceroys and other contemporary authorities and 
letters .from private individuals to their friends also refer to it. The 
passage, which I translate into English as literally as possible, is 
as follows : — 

" The Cobra-de-Gapello is so called, because it has a cartilaginous 
skin on its head, which opens and closes. When it is open, it re- 
sembles a monk's hood, and more appropriately a lady with patas 
and monhos. [The 'patds and monhos were a peculiar head-dress 
worn at that time by the Portuguese ladies, which spread out on 
both sides of the face having the concavity forwards.] It is a very 
ferocious animal. When enraged, it extends its hood, raises half its 
body from the ground, and throws off such pufEs, that with them it 
kills chickens, hens and middle-sized quadrupeds. Its length is 
from five to seven spans, andits breadth is proportionate to its length. 
Its belly is white, the sides yellow and the back of a dark grey with 
black points. On the open hood there can be seen two perfect SS 
lesses'] of a black colour placed side by side. Although it is very 
fierce, it becomes so charmed at the sound of a juggler's pipe, that 
it comes out of its hole to enjoy the melody nearer, then the juggler 
catches it, and shuts it in a basket, and with his tricks so tames it^ 
thai be makes it dance along with a rat, but its dancing movements 
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are limited to moving the upper part of its . body from side to side 
with the open hood, and this at the sound of the pipe and that of a 
small tambourine', which the country people call ^daca' or ' dak/ On 
the application of the juice of certain herbs to the nose, it becomes 
so drowsy that a child seven or eight years old, naked as he is, as 
I have often seen, takes it in the hand with the greatest ease and 
confidence, and does what he pleases with it. 

*' He places it round his neck as a necklace, sometimes across the 
shoulder, at others around his waist as a belt. Occasionally he pats 
its head in his mouth, trusting perhaps in the virtues of the herbs 
he has chewed. The jugglers go about in the villages with these 
tricks to make their living, but it happens sometimes that the cobra 
bites them and then it invariably kills them. This Cobra is worship- 
ped by the Gentoos, who always rear it in their pagodas, and some 
o{ them rear it in their houses out of devotion ; to such kindness the 
cobra makes a return to its benefactors by killing one of their sons 
or daughters. The Gentoos say that the machine of the whole 
world rests on the head of one of these cobras, which must be of a 
very large size, but when they are asked where does that cobra rest 
its tail, they do not know how to reply. The most efficacious remedy 
against the bites of these cobras, and those of any other venomous 
animals, is the virtue, which a family of idolaters, called Man- 
drecarosy has in curing them. The members of that family, by 
taking a little water in their hands out of a well or a fountain, and 
giving it to drink, and throwing some on the head of the bitten 
individual, cures him infallibly. Only the males and the unmarried 
girls of the family enjoy this privilege. They cannot receive any 
remuneration for the cure. If, however, they accept any money, the 
remedy loses its efficacy. When any one of them is called to cure a 
bitten person, and he cannot attend to him personally, it is enough 
if he sends water which he has drawn by his own hands. Nor is it 
necessary that he should touch the water. It is sufficient for the 
purpose if he has drawn it by some vessel. Not long ago a descen- 
dant of this family became a convert at Margao, and after being 
baptised retained the same virtue. He was eoiployed as an interpre- 
ter of the Margao Church, and seeing him make such easy and 
admirable cures,* I tried to examiue the principle and the basis of 
such a singular prerogative, but he could not tell me anything, 
except that it was a privilege which his family had enjoyed from 
•centimes immemorial. After this man became a C»\rc\^\Ka.Ti^\\^V^^ 
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a son, whom I baptised, and without much ado I say that he actually 
makes similar cures as his father did before.'^ 

It is said that people believed then, and I think they believe even 
now, that the Cobra-de-Capello is dreadful not only in its bite, but 
also in the revenge it takes on any person who molests it. Jt is 
supposed that if the cobra is not killed outright when it is once 
hurt by any person, some time or other it will seek out the oflfender 
and kill him. When the cobras are in pair and the male happens 
to be killed, the female is said to be sure to revenge herself sooner 
or later on the assassin of the male. It is also said that the cobra 
will traverse a large expanse of water, such as rivers, lakes, &c., in 
order to take its revenge. 

These are some of the traditions regarding the cobra, and they 
enable us to compare the information which people had at the time 
of the Portuguese conquests with that of our own days. I pass 
now to the other animal, which the word his prefixed to the word 
cobra brings into existence. 

Having shown that the word cohra is a Portuguese word, it is not 
unreasonable to infer that the word which is prefixed to it might 
also be Portuguese in its origin, and it appears to me that it is so, 
and that the word, is hicho made into his by the process of contrac- 
tion I have hinted at before. The original idea conveyed by the word 
hicho in the Portuguese language is that of an animal which bites, no 
matter what. Whether it bites man or beast, wood, clothes, or the 
earth, it is called in Portuguese the hicho of such and such a thing. 
By amplification the term has been applied to all living beings from 

man and beast to the microscopic bacteria. For instance, the ex- 
pression hicho homem means a man who is a mischievotis animal^ 
cunning and mischief -maldng . A lion, a tiger, a cobra or any other 
animal, when it is larger than its ordinary dimensions, or when any 
one of them has made large depredations, admiration or fear of it 
would be usually expressed in the Portuguese language by saying 
*' he um hicho iremendo/' *4t is a tremendous beast. ^' Any animal, 
then, that bit the cobra or killed it habitually, would be called Bicho 
de Cohra. With your permission I am going to translate to you a 
passage on the subject from a book published in Goa in 1563. The 
author of it is Dr. Garcia de Orta, who lived in Goa for more than 
thirty years, and who was once the owner of the island of Bombay. 
It is as follows (he speaks to his friend Dr. Ruano) :— ^ 

"In the beautiful island of Ceylon, though it is full of a large 
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quantity of luscious fruit, birds and wild game ; there is also a large 
number of serpents, which the people call Cobra s-de-Capello, and 
which we would call in Latin Eegulus serpens, [He meant most 
probably the king cobra, Ophiophagus elaps, a specimen of which 
we lately had in the cage in the other room.] 

'' On account of these, God created in that island the cohra tree, and 
its use in cobra bites was discovered, because there are in this island 
some biclios (animals) resembling the ffrrets, which are called qitil 
(others call them quirpele), and which very often fight with these 
serpents. If the hicho knows that it is going to fight with a ser- 
pent, or if it is afraid of it, it goes and bites a piece of the root of 
the plant which is above ground, and chews it, then it moistens its 
hands with the juice of the plant and applies it to the head, and to 
those parts which it knows the cobra will bite in its spring. It 
fights with the cobra, biting it and scratching it until it kills it; if 
it does not kill the cobra, or if it finds it stronger than itself, then 
the hiclio called quil or quirpele goes to the root, and applies its juice 
again and repeats the fight with the cobra, and thus kills it and con- 
quers. By these means the Sinhalese came to know that this tree 
and its root wore of use in cobra bites; and the Portuguese believed 
in the virtue of this plant, both by what the country people told 
them, and by what they found out by their own experience, and 
made use of the plant against the poison. They also saw with their 
own eyes, that the story of the fight of the hicho with the cobra was 
only too true, and in order that you may be more certain of this if 
you are not tired, I shall relate to you a thing which a Franciscan 
friar, worthy of belief and a virtuous man, saw at Negapatara, a con- 
tinent near that island of Ceylon.^' On his friend requesting him 
to relate the story, he thus continued : " Many Portuguese men have 
these hichos domesticated and tamed in their houses for killinop rats 
and for fighting with cobras de capello which the joguees carry and 
by means of which they beg alms. These joguees are Gentoos, who 
go about begging, besmearing their bodies with ashes. They are 
venerated by the Gontoos, and also by Mussulmans ; they wander 
about many countries, and know a great many medicines and appli- 
cations, some of which are true, others are false. Many of these 
joguees play the trick of passa-passa* [This is a trick, which wo 
see nowadays displayed by the jugglers with 3 small cups and 4 or 5 
balls, a sleight-of-hand trick.] They carry with them those cobras 
of which I have spoken before, and after having drugged them they ' 
22 
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pall out their teeth and fangs in order to prevent them from doing 
harm. With this and with a little familiarity, they (thejoguees) 
put them round their arms and necks, and try to make us believe 
that they are under an enchantment. But I believe it is all a lie. 
I will relate to you the following case : — 

'^* A Portuguese gentleman atNegapatam' (and this is the story of 
the Franciscan friar) ^called a joguee who carried cobras with him, 
and told him to let his cobra fight with his (the gentleman^s) bicho, 
but the joguee having pulled out the fangs of the cobra, wherein 
consisted all its strength, refused at first, but the gentleman gave 
him one cruzado (about two shillings and fourpence) and he con- 
sented. The hicko warned for the fight walked at first under the 
benches and chairs to see if it could smell the root of the cobra tree, 
but seeing that it could not get it, it daubed itself with its own 
saliva and came out to fight the cobra, which on seeing it made a 
dart at its head and slightly bit it twice or thrice, the bicho also bit 
the cobra as many times. Then both somewhat wounded, separated, 
but the cobra got the worst of the fight. The joguee having got the 
price of the fight and also the cobra remaining alive (which recovered 
afterwards) came back with another cobra, which had its fangs, and 
challenged the gentleman for another fight between the animals, on 
condition that he should pay him more money because his first cobra 
was nearly dying and he had brought another. The gentleman only 
offered him as much as he had paid before. The joguee was quite 
glad to accept it, because this time his cobra was better armed. The 
gentleman prepared his hicho for the fight, he caressed it first, then 
brought out for it some roots of the tree which the bicho chewed for 
some time, and taking some of the juice in its hands applied it to 
its head, loins and belly, and also to its former wounds. The bicho 
being thus prepared, the joguee brought his serpent, which raising 
half its body from the ground at once darted forward, but the bicho 
avoided its bite by jumping on one side. They went on in this 
manner for some time, the bicho hitting the cobra, and the cobra 
hitting the bicho also ; at length the bicho jumped on the cobra's 
head or a little behind it, and bit, squeezed, and scratched 
it so, that when he found that the cobra was completely 
exhausted, he killed it. The cobra however was disabled by the 
very first bite of the bicho, for the breath of the bicho is poison ^ 

the cobra. Thus was the joguee's cobra killed, and he left th0 

place broken-be&rted.' " 
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This is the passage from Garcia de Orta, who was considered to b$ 
the highest authority in Natural History among the Portuguese in 
India. It was said at that time (and I am sure it is said also now 
in some places) that this bicho not only fought with, and killed the 
cobras, but that, when hungry, if it happened to spy a cobra, 
caught it, divided it into three parts, and ate the middle part ; then 
it joined together the remaining two parts, and applied to the 
wound, the juice or the leaf of some plant. The cobra then got well 
and walked off as quietly as if nothing had happened to it. 

About 400 B. C. Aristotle mentioned this animal as being an 
enemy of serpents, in his History of Animals, 

Pierre Belon, a French naturalist, who travelled in Greece, Asia, 
Egypt, Palestine, and Arabia, describes this animal in his Ohser* 
vations of Singular and Memorable Things he found in those places. 

This book was published in 1555. I give an extract from it in 
the original French — " Les habitans d^ Alexandrie nourrissent une 
bete nommee ichneumon, qui est particuli^rement trouv^e en Egypt. 
On la pent apprivoisor ^s maisons tout ainsi comme un chat ou 
un chien. Le vulgaire a cess^ de la nommer par son nom ancien, 
car il la nomment en leur langage rat de Pharaon, Or nous avons 
vu que les pay sans en apportoient des petits aux march^ 
d' Alexandrie, oh ils sont bien reciieillis pour en nourrir es maisons, 
k cause qu'ils chassent les rats, les serpents, &c. Get animal est cau-' 
teleux en ^piaot sa pature ; il se nourrit indiff^remment de tou- 
tes viandes vives, comme d'escarbots, lizards, chameleons, et 
gendralement de toutes especes de serpens, de grenouilles, rats et 
souris ; il est friand des oiseaux, des poules et poulets." 

Prospero Alpini, a Veuetian naturalist, while acting as physician 
to the Venetian Consul in Egypt in 1 580, had one of these animals 
with him, and like Pips of Mr. Sterndale, it also proved to him a 
friend. He describes it in his Historia Egypii thus : " Ichneumon 
seu Mus Pharaonis* Mihi ichneumon fuit ultissimus ad mures ex 
meo cubiculo fugandos ; unum alui, a quo murium damna plane 
cessarunt, siquidem quotquot offendebat, interimebat, longeque ad 
hos necandos fugandosque fele est ichneumon utilior/' These works 
were published up to the 16th century. 

Engelbert Kaempfer, a German naturalist who was in India about 
1690, is probably the first author who refers to the animal as the Man- 
goose. In the Amoenitates Academicas of 1693 he refers to the 
cobra tree also, and he says that the Portuguese called it Mungo and 
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the Dutch Munciis. I give an extract from his writings only which 

refers of the subject. '^Primum antidotum radix est plant a3 

malaice Ilampa du Tanah, id est, Fel terrao, dicta a sapore amaris- 

simo Lusitanis ibidem Raiz seu radix miingo appelata a mustela 

seu viverra, Indis Mungustia appellata quia radicem moustrasse, et 
ejus usum." 

I could cite passages from other writers of the 17th and 18th cen- 
turies, such as Mail let, John Klein, Hasselquist, George Edwards, 
Linnajus, Albert Seba, Vincent Marie, Buffon, &c., but suflSce it to 
say that they ar6 unanimous in saying that the Ichneumon or 
mangoose is serjpenticida or serpent killer. From this one can 
easily identify the mangoose or Ilerpestes of the present day, 
and which was once called in Greek and Latin Ichneumon, 
Mu8 Pharaonisy Donula^ Donola Mustela and in French Mangouste, 
&c., with the same animal described by Garcia de Orta as Bicho de 
Cobra. 

It may be asked, that even granting that the mangoose is the his 
cohra, how can the idea of its being a poisonous lizard be 
explained ? When Vasco da Gama and his successors, imbued with 
the adventurous spirit of the age, set out to discover new countries, 
they fiiUy made up their minds to conquer those countries, and chris- 
tianise them, and also to appropriate their commerce. This they did 
by the sword, and while they thrust the Catholic religion on the 
people, they also forced them to learn the Portuguese language ; for 
both the soldiers and the priests, by whom they were accompanied 
did not take the trouble to learn the language of the people, but spoke 
to them in their own. A large number of the converts were kept by 
the Portuguese, as personal servants and military and other retainers, 
who had to learn the language whether they willed it or not; they 
picked it up as best they could, and as it was to be expected, contorted 
it very much in speaking it. The converts and the priests were the 
chief factors in disseminating extensively into the country the 
Portuguese language, and this was done so effectively, that even 
how, after a lapse of three centuries, the Portuguese language, or a 
jargon purporting to be that language, is spoken in several pla ces 
which have long since ceased to belong to the Portuguese nation. 

The language and the religion are the two indelible traces which 

the Portuguese have left of their conquests in India. Moreover, a 

great many Portuguese words have been introduced into the several 

languages oi the country, such as iu Marathi, Guzerati, Hindustanis 
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Tamil, Canarese, Malyalim, Chinese, &c., and the word bis-cobra 
was one of them. 

Strange as it may appear, there is another instance of the contrac- 
tion of the prefix in connection with the word cobra, but in this case 
the animal is a perfect lizard, and it is not at all poisonous, as it 
was supposed. There is a brown lizard, about 9 or 10 inches long, 
with yellow stripes and a forked tongue, which is called " Tia-de- 
eobra/^ in English ^^ cobra^s auntie,'^ Now the expression in the 
Portuguese proper is — tira-se como cobra — that is to say, " an ani- 
mal that crawls about like a cobra/^ And it has undergone a simi- 
lar process of contortion as the expression Bicho-de-Cobra. 

As I have said before, the Portuguese in Iijdia named the animals 
they saw here according to their most prominent features; because 
their knowledge of Natural History was rudimentary ; they conse- 
quently were not very clear about the Amphibia, Reptilia, Mammalia, 
&c. They regarded the Mangoose as a reptile, and it may be 
gathered from the old and new dictionaries that they were right 
then. A reptile is an animal that moves on its belly or by means of 
short small legs, such as caterpillm^s, lizards, snakes, earthivorms. 
So say the dictionaries. 

Almost all writers, modern writers included, are unanimous in 
saying that the Mangoose sometimes crawls with its belly on the 
ground, when occasion arises, to seize its prey, pr as Buffon says : 
'* elle marche sans faire aucun bruit, et selon le besoin elle varie sa 
demarche ; quelquefois elle porte la tefce haute, raccourcit son corps, 
et s'^l^ve sur ses jambes ; d'autrefois elle a I'air do rampcr et de 
s'aLnger comme un serpent, '^ Mr. Sterndale says *' They are active 
and sanguinary, chiefly hunting along the ground.^^ It is not to bo 
wondered at then, if the Portuguese had an idea that the bicho-de^ 
cobra was a lizard reptile. 

That the Portuguese certainly regarded the Mangoose as a poison- 
ous animal, may be gathered from the writings of Garcia de Orta* 
The Oriente Conquistado say& that all lizards are poisonous; they are 
described therein as having their teeth ^^ set in different rows and 
hollow y having enclosed within them smaller ones filled with venom." 
In fact the Mangoose Was described and taken to be in the last ana- 
lysis as that Poisonous Reptile Bicho^de-Gobra. Well then the story 
of the poisonous reptile, bicho-de-cobra or bis-cobra, seems to have 
spread far and wide during the first 70 years or more of the Portu- 
guese conquests in India. Subsequontly, liON^eNet, on NJsi<^vD\Rrt- 
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course between the Portuguese and the natives becoming greater and 
of a more familiar character, they began to be more observant of the 
language and other things of the country. They noticed that this 
animal was called by the natives Mungutia, Mungus, Mvngli ajid by 
various other names in various places, but that the first two were 
more prevalent, and they now began also to call it Mangus, I have 
no doubt that the Dutch and the scientific travellers of other 
nations largely contributed towards generalising its native name^ 
Mangoose. 

As years roiled on, the Portuguese, the naturalists and the natives 
all called the animal Mangoose, and thenceforth the Portuguese 
term Bis-cobra fell into oblivion, but among the natives the idea 
of the poisonous reptile Bis-cobra still remained, and it has been 
handed down together with the exaggerated accounts of its tremen- 
dous poisonous properties. 

The natives still believe in its existence, but they, like the Mussul- 
mans of Cowper, are uncertain which animal was meant. Most 
. probably having got an idea that it must have been a reptile, they 
have a suspicion that it is a lizard. Here then, I think, is the origin 
of the belief which the natives have in the poisonous lizard Bis-cobra. 



BUTTERFLIES AND ANTS. 

{With Plates Nos. 26 and 27.) 

By Lionel de NicfeviLLE, F. B. S. 

{Read at the Society's Meeting on ihe 7th May, 1888.) 

That there should be any connection between butterflies and 
ants is, I believe, known to few, though as regards one family of 
butterflies at least this relation is a very close and iiiitimate one. 
As a rule, ants are the most deadly and inveterate enemies of but- 
terflies, and ruthlessly destroy and -eat them whenever they get 
the chance, as I have frequently found to my sorrow, when in a 
single night a fine brood of larvae has been carried off by ants, from 
the food-plant growing in tubs in my verandah, and not a single 
one has been left by the morning. In the case, however, of the 
larvae and pupae of some Lyccenidce, not only do the ants restrain 
ibeir natural appetites by not eating these tempting morsels. 



PLATE So. 88. 




Larv« and Pupa of Curetis Thetys, Drury, Enlarged. 

lAUo Ertiarged vigw of the Tentaeulum, mith brush exiended, on the 12th Segmatit of tlu lortw.) 
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but they take the greatest care of the larvae, defend them from 
their enemies to the best of their ability, and when they are about 
to turn to pupae, conduct them to a safe place, where they may per- 
form their transformations, and allow the newly-emerged and at 
first helpless butterflies to escape unmolested. 

On the penultimate or twelfth segment of these Lycaenid larvae on 
the upperside are two erectile tentacula, and on the eleventh segment 
on the upperside in the dorsal line is an oval opening from which 
exudes a sweet liquid, of which the ants are inordinately fond, and 
to obtain which their care and attention of the larvae is entirely due. 
The two tentacula on the twelfth segment do not appg^rently give off 
any fluid, and I have a theory, whether correct or no I cannot prove, 
that they were originally developed in the larvae to drive away their 
enemies, probably Ichneumon-flies, much as the tentacula behind 
the heads of Papilio larvae are used. In the larvae of the genus 
Cureiisy which do not appear to be affected by ants, these tentacula 
are very large, and when the insect is touched, they are extended 
with lightning-like rapidity and whirled round with great velocity. 
On Plate No. 26 will be found two enlarged figures of the larva of 
0. thetysy Drury, bred by me in Calcutta, also an enlarged figure of 
its curious jelly-like pupa. In the genus Curetis the tentacula are 
very long, much longer than in any other Lycaenid larvae known to 
me, and furnished at the apex with a tuft of long hairs forming a 
rosette, very similar in appearance to the anal tufts which the males 
of butterflies of the sub-family Banaince can thrust out at will. 
Curetis larvae appear to have no honey-gland, so ants do not attend 
them, nay, would probably eat them with much relish if they came 
across them, and were not frightened away by the rapidly-whirling 
tentacula. In the larvae with the honey-gland these tentacula are 
much smaller and have short hairs at the apex ; in these larvae they 
are probably becoming aborted from want of use. In the larvae 
of the genus Virachola^ which feed in the interior of certain fruits, 
I have been unable to discover that they possess either a honey- 
gland or tentacula. They are not therefore, I believe, attended by 
ants, though Mr. W. C. Taylor and his daughter, Mrs. Wylly, hold 
to the contrary opinion, from observations they have made on the 
habits of these larv». 

M. Guen^e seems to have been the first to notice the existence of 
these organs in the larvae of Polyommatus 6<B<tcu85Lm\i«i\i'^>^V\OBL 
occurs in France aa well as in India and eVa^yrtieT^. ^\i\^ ^^^ '^^ 
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1867. Mr. Moore, in Vol. I. of his '^Lepidoptera of Ceylon/' pub- 
lished in 1831, quotes a note by Dr. Thwaites, who observed that cer- 
tain formicidians attended the larvae of some Lycaenids ; the species are 
not stated. Again, in 188G, Mr. W. Doherty records certain obser- 
vations of his on the same subject. But Mr. W. H. Edwards 
has given in '^ The Canadian Entomologist," Vol. X., p. l,et seq,, the 
fullest account I have seen of these organs and their use, and I have 
copied (Plate No. 27) a woodcut of the posterior segments very 
much enlarged of the larva of Lyc^na pseudargiolvs, Boisduval and 
Leconte, a North American butterfly, which he gave to illustrate 
his remarks. In Calcutta I have found that the larvae of over a 
dozen Lycaenidae are affected by ants. I collected specimens of the 
latter, and have had them identified by Dr. Forel of Geneva, a 
great authority on ants. I now give the observations of a valued 
correspondent (Mrs. Wylly) on the same subject, and hope that others 
will follow up the matter, as there is still much to be learnt as to 
what species of Lyccnnid(je are affected by ants, what ants perform 
the offices of ^^ milkers" and guardians to the larvae, and what larvae 
possess these special organs. 

That ants attend Aphides (plant-lice), many Homoptcrons, 
Co8sid<Ey &c., in much the same way and for the same purpose, is 
well known, and it seems unnecessary to make any special reference 
to the fact beyond just mentioning it. This is what my correspon- 
dent has to say on the subject : — ' 

**The larvae of Tarucus <Aeo2)/iras/«s,Pabricius, are cultivated and 
protected by the large common black ants of Indian gardens and 
houses. The caterpillar, which varies in colour from light pure 
green to a dark reddish tint [this is a common variation in Lycaenid 
larvae] is about three-quarters of an inch long, louse-like in shape, 
and slow in movement, and it feeds on the Zizyphus jujuba, a small 
thorny bush of the jungles, with an edible astringent yellowish fruit, 
the " Byr-coolie " of the natives. Some Lyccenidce larvae have the 
power of protruding and retracting at will two small fleshy tentacles 
or horns, each tufted with a brush of fine hairs, from the upper sur- 
face of the tail segments. Between [on the next segment anteriorly] 
these tentacles is a small slit, from which they exude a small drop of 
a juice of some sort eagerly sought by the ants, and which they can 
generally procure by stroking the larvae gently with their antennae. 
The ants set up what appears to be merely a temporary nest at 
the foot of the tree, the better to carr^ otl V^\^vc o^^xxjAioxva, Jast 



PLATE No. 27. 



The Last Segments of Larva of Lyc/ena 
pseudargiolus, enlarged. 

Showing the Organs affected by the Ants. 




a — stigmata or breathing holes, on 11th and 12th segments; 
b~ spots resembling stigmata on 12th segment ; 
b*— processes issuing therefrom, front and top views j 
c — opening on 11th segment ; 
ci — ovoid membrane. 



The processes h^ are but partly protruded and do not show the tuft of hairs with which 
they are fumshed at the apex. 



1 
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before the rains set in, about the middle of June, great activity 
among the inhabitants of a Zizyphus tree may be observed. The 
ants are busy all day long running along the branches and leaves 
in search of the larvaa, ftnd without fail an ant will come on one 
full-grown, and meditating on the choice of a snug retreat 
[in which to turn to a pupa] . A friend or two turning up, the ants 
set to work to guide and drive their caterpillar in the direction they 
"wish him to go, i.e., down the stem of the tree towards their nest* 
This is not always an easy business if the prisoner is refractory and 
i^ould prefer going somewhere else. But a§ a rule they are docile 
and easily led. Having kept guard over him until they get him 
safely into his proper berth in the row, and he has accepted their 
ultimatum as final, he drops off into the preliminary doze, and 
undergoes his transformation into a pupa. If you gently scrape away 
tihe loose earth piled up at the base of the tree, you will see some 
liundreds of larvae and pupae in all stages of development arranged 
in a broad even band all round the trunk, and lightly covered with 
earth. The ants object to their being uncovered, and will imme- 
diately set to work to recover them, and if you persist, they will 
remove all the chrysalids, and bury them lower down. When the 
butterfly is ready to emerge, which is in about six or seven days, it 
is tenderly assisted to disengage itself from its shell, and should it be 
strong and healthy, it is left undisturbed to spread and strengthen 
its wings and fly away. But if by any mischance, it emerges 
deformed and too crippled to use its wings, a catastrophe occurs. In 
one case a butterfly had fallen to the ground before its opening wings 
had dried, and one of the soldier-ants tried to rescue it. He 
carried it back to the tree with the utmost care, and made several 
attempts to assist the butterfly to hold on again. Finding his efforts 
unavailing, he left the cripple for a short time to recover itself. On 
his return, seeing no improvement, he appeared to lose patience, 
and rushing in bit off both the deformed wings at the base, and 
carried oS" the wingless body into the nest below, whether as food 
for the community, or for what other purpose, I was unable to 
ascertain. That was the only occasion on which I ever saw any 
high-handedness on the part of the ants, though their usual ill-temper 
requires no very close observation to detect. It is curious sight to 
watch the fragile and delicate newborn butterflies wandering about, 
all feeble and helpless, amongst the busy crowd of coarse black 
ants, and rubbing shoulders in perfect aai^ty m\Itx \Jtift Qt^Yc^ax^ 



no 



168 BOMBAY NATURAL HISTORY SOCIETY. 



fierce big-headed soldiers ; as odd a contrast as the fresh creamy 
whiteness of the opening wing, the flash of purple and blne^ and 
the sparkle of green and silver eyes is to the darkness and dinginess 
of their queer home. For some time after the butterflies have 
gained strength to fly away, they remain hovering over the nest. 
A larva of a species of Catopsilia [one of the Fierince or ' Whites'} 
I threw down as an experiment, was immediately set upon and torn 
to pieces in a second by the ants/' 

*^ I took a T. theophrastus larva from a tree, and introduced it on 
the pathway of another company of the same species of ants who 
lived in our verandah, but kept no ^farm,* and it was odd to see the 
ants come tumbling out headlong to fight the intruder, and the 
sudden way they cooled down on investigation of the foe. None 
attempted to harm him, and he was politely escorted across their 
boundary, the ants running alongside, and feeling him all over 
with their antenn89. This must have been instinct, as they could 
have had no former knowledge of him as a "milk-giver.^* The dead 
chrysalids in an ants* nest are carefully removed and thrown away 
outside 3 the ants also distinguish between the dead and liviug.** 



ON THE LEPIDOPTERA OF KARACHI AND ITS 

NEIGHBOURHOOD. 

By Col. C. Swinhoe, F.L.S., F.Z.S., &c. 
(Continued from page 134.) 

PSEUDO-DELTOIDES. 

Thebmesiidji:. 

122 

Azazia rubricans* 

Ophiusa ruhicansy Boisd., Faun. Lep. Mad., p. 106, 

pi. 16, f. 1 (1834). 
Thermesia transducta, Walker, xxxiii., p. 1058, J (1865). 
Thei-mesia cansueta, Walker, Char, undescribed. Lep. Het. 
p. 93 (1869), 
Jane to January. 
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DELTOIDES. 

Hypenid^, 

123 

Rhyriehina xylina. 

Rhynchina xylina, Swinhoej P.Z.S. 1886, p. 452. 
July, 1886. 

124 

Hypena laceratalis. 

Bypena laceratalis, Walker, xvi., p. 60 (1858). 
July, I8869 in great numbers. 

126 

Eypena mimiccUis, 

Hypena mimicalis, Swinhoe, P.Z.S,, 1885, p. 471, 
pi. 28, f. 618. 
October, 1886. A pair taken onboard the steamer leaving Karachi. 

HERMINIIDJi:. 

126 

JByturna digramma. 

' Bocana digramma, Walker, xxxiv., p. 1170 (1865). 
June, 1880 and September, 1886. 

^ginna robustalis. 

Hafninia (?) robustalis, Gu6n., Delt. et Pyral, 58, 66, ? 
(1854). 

Bocana turpatalis^ Walker, xvi., p. 174 6 9 (1858). 
January, 1886. 

128 

JBivula sericealis, 

Pyralis sericealis, Denis, Wien. Verz.,p. 122, n.l8, (1775). 

Noctua munda, Berl. Mag. iii., p. 296. 

Bivula limbata, Herr.-Sch'aff., Eur. Schm. yi., 4475. 
Common in almost every month of the year. • 

129 

bivula flavon^igra, 

Bivula Jlavonigra, Swinhoe, P.Z.S.^ 1884, p. 522, pi. 47, f. 15. 
Common from September to March. 



y 
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130 

Myana sopora. 

Myana sopoi^a, Swinhoe, P-Z.S., 1884, p, 622, pi. 48, f. 5. 
January and March, 1880. 

131 

Myana atromacula* 

Myana atromacula, Swinhoe, 1884, p. 523, pi. 48, f. 5. 
February, 1880. 

PYRALES. 

BOTYDID^. 

132 

Botys iopagalis. 

Botys iopasalis, Walker, xviii., p. 652 (1859). 
Common from May to September. 

133 

Botys incoloralis: 

Botys incoloralis, Guen., Delt et Pyral., p. 332, 369 (1854). 
September to December. 

134 

Botys sublituralis. 

Botys sublituralis. Walker, xxxiv,, p. 1452 (1865). 
July and August, 1886. 

136 

Botys abstrutsalis. 

Botys abstrutsalisy Walker, xviii., p. 663 (1859). 

July to November. This insect, which is common in ipany parts 
of India, will have to be re-named, as it is not identical with Walker's 
type, which came, from Java. 

136 

Bavanoa creonalis* 

Botys creonalis, Walker, xviii., p. 579 (1859). 

„ neoclesalisy Walker, xviii., p. 635. 

„ suspicalis, Walker, xviii., p. 667. 

„ connectalisy Walker, xxxiv., p. 1411 (1865). 
Au^ust^ September and October^ 1886. 
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137 

Ebulea catalaunalis, 

Botys catalaunalis, Dup., Lep. Fr., viii., p. 330, pi. 232, f. 8 

(1831). 
Margaritia cilialis var., Steph., Cat. Brit. Lep., p. 239 

(1850) 
Botys venosalis, Walker, xxxi^r., p.l401 (1865). 
May and June; October and November, common. 

138 

Scopula vinctalis, 

Scopula vindalis, Walker, xxxiv., p. 1476 (1865). 
April and Maj, 1885. 

139 

Scopula pahaalis. 

Scopula palmalis^SwiYihoe,'P,Z,S., 1884,p. 625, pi. 48, f. 11. 
September, October and November. 

140 

TJdea fotaUs. 

Scopula fotalisy Swinhoe, P.Z.S., 1885, p. 875, pi. 57, f. 9. 
September and October, 1885; August to October, 1886, in great 

numbers. 

141 

Nymphula inter punctalis, 

Pyralis interpunctalis, Hiibn., Pyral., ii., 11, pi. 19, f. 128 

(1797). 

„ undalis, Hiibn., Pyral., pi. 14, f. 90. 

May to August, common. 

142 

Oodara comalis. 

Pioneacomalis^ Gvi6n,,Delt et Pyral. p. 368, n. 453, j (1854). 
„ incomalis, Qu6n., Delt. et Pyral., p. 369. 
Common in nearly every month of the year. 

Mabqaronidj:. 

143 

Olyphodes fessalis. 

Olyphodes fessalis, Swinhoe, P.Z.S., 1886, p. 459, pi. 41,f. 3, 
May^ June and October. 
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144 

Plidkellura indica. 

Evdioptisindicai Saunders, Trans. Ent. Soc, 1851, p. 163, 

pi. 12, f. 5, 6, 7. 
Phakellura gazorialis, Gu^n., Delt. et Pyral., p. 299, n. 
304, (1854). 
June to October common. 

146 

Cydalimia conchyalis, 

Margarodes conchyalis^ Gueu., Delt. et Pyral., p. 303, n. 
317, pi. 8, f. 9. (1854). 
On board the steamer leaving Karachi^ October, 1886. 

146 

Cydalima submarginalis. 

Botys submarginalis, Walker, zxxiv., p. 1414 (1865). 
August to September, common. 

147 

Pygospila tyres. 

PhaUena {Pyralis) tyres. Cram., Pap. Exot., vol. iii., p. 1 24, 

pL, 263, f. C, 9 (1782). 
Pygospila costiflexalisi Gu^n., Delt, et Pyral., p. 313, 
$ (1854). 
July and August, 1886, in great numbers. 

148 

Noorda blUealis. 

Noorda blitealis, Walker, xix,, p.. 979 (1859). 
Scopula subjectalis, Walker, xxxiv., p. 1472 (1865), 
July and August, 1886, in great numbers. 

Asopidj:, 

148 

Bymenia fascialis. 

Phalana {Pyralis) fascialis^ Cram., Pap. Exot., iv., pi. 398 

f. 0.(1782). 
Phlcena angustalis, Fabr., Mant. Ins., p. 309 (1787). 

„ recurvahsi Fabr., Ent. Syst. iii.,2, p. 237, n. 407 

(1794). 
Hymenia diffascialis, Hiibn., Verz. Bek. Schm., p. 361 

(1825-27). 
Hydrocampa albifascialis, Boisd., Faun. Eat. Madag. , Lep., 
p. 119, pi. 16, f. I (1834). 
June to December, common. 
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160 

Copiohdsis binalis. 
I Botys lunalis, Gu^n., Delt. et Pyral., 352, n. 417 (1854)^ 

„ thyasalis, Walker, xviii., p, 734 (1859), 
August, 1886. 

161 

Coptobasis opisalis. 

Coptobasis opunlis, Lederer, Ent. Mon., vii., 482, pi. 16, 

f. 10 (1863). 
On board the steamer leaving Karachi, October, 1886. 

162 

Leucinodes orbonnlis. 
• Leucinodes orbonalis, Gii6i., Delt. et Pyral., p. 223, n. 187 

(1854). 
August, 1886. 

Spilomelid^. 

163 

Synclera traducalis. 

Eudioptis traducnlis, Zeller, Lep. Micro. CaflFr., Kongl. Vet. 

Abrad. Handb., p. 54 (1852). 
Synclera rctinalis, Lederer, Wien. Ent. Mon., i,, p. 100 

(1857). 
Olyphodes univocaUs^ Walker, xviii., p. 499 (J 859). 
Synclera traducialis, I^ederer, Wien. Ent. Mon., vii., 

p. 445 (1863). 
June to December. 

164 

Haritala cassusalis. 

Zebronia cassusalu, Walker, xvii., p. 477 (1859). 
„ aurolinealis, Walker, xvii., p. 478. 
„ awcenalisi Walker, xxxiv., p. 1352 (1865). 
Botys signataliSj Walker, xxxiv., p. 1444. 

„ faustali, Lederer, Wien. Ent. Mon., vii., p. 375, pi. 

10, f. 15 (1863). 
Notarcha cassalis, Meyrich, Trans. Ent. Soc, 1884, p. 311, 
July to October, 
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ENNYCHIDiE. 

156 

Pachyzancla mutualis. 

Botys mutualis, Zeller, Lep. Microp. Caffr., KongL Vet, 
Abrad. Handd., p. 40 (1852). 
„ stultalis, Walker, xviii., p. 669 (1859). 
June to December,* 1885; July, 1886. 

156 

Hedylepfa ahntptalis, 

Afiopia{?) abniptalis, Walker, xvii., p. 371 (1859). 
August, 1885, and September, 1886. 

157 

Rhodaria arida. 

Rhodarla arida, Butler, P. Z. S., 1881, p. 621. 
May, 1880. 

158 

Rhodaria puicinralis. 

Rhodaria juncturalisy Walker, xxxiv., p. 1283 (1865). 
August, 1886, 

Hercynid^. 

159 

Herhula meleagrisali'i, 

Herhula, meleagrisalis, Walker, xviii., p. 324 (1865), 
Common from February to August. 

STENIIDiE. 

160 

Spanista ornatalis. 

Asopia ornatfjtlib\T)np., Lep. France, viii., p. 207, pi. 223, 

f. 8(1831), 
Botys saturalih'i Treit. Schler Eur. Schm. SuppL 2, p. 29, 
Cataclysta (?) elutalis, Walker, xvii., p. 448 (1859). 
Pyralis decitisalis, Walker, xix., p. 905 (1859). 
September and October, 1885 ; July, 1886. 

' 161 

Lepyrodes geometralis, 

Lepyrodes geometralis, Gu^n., Delt. et Pyral., p. 278, pi. 8, 
f. 6 (1854). 
June to December, common. 
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Hydrocampid-e, 

162 

Paraponyx affinialis. 

Paraponyx affinialis, Guen., Delt. et Pyral, 270, p. 25 
(1854). 
July to October, common. 

183 

Oligostigma incommoda. 

Oligostigma incommoda, Butler, P.Z.S., 1881, p. 180. 
November, 1879. 

164 

Hytlrocampa tenera. 

Hydrocampa tenera, Butler, P.Z.S,, 1883, p. 167. 
January and May, 1880. 

Pyralid.e. 

^166 

Pyralis gerontesalis* 

Pyralis geronteealis, Walker, xix-, p. 896 (1859). 
„ lantatella, Walker, xxvii., p. 124, $ (1863). 
„ despectalisy Walker, xxxiv., p. 1243 (1865). 
„ miseralis. Walker, xxxiv., p. 1244. 
January, 1880 \ December, 1885 ; May and July, 1886. 

166 

Pyralis suffusalis. 

Pyralis sufusalis, Walker, xvii., 390 (1859). 
Tatta, August, 1886. 

167 

Pyralis uberalis. ^ 

Pyralis uberalis, Swinhoe, P.Z.S., 1884, p. 523, pi. 48, 
f. 10. 
May, 1879. 

168 

Pyralis riibicUndalis^ 

Pyralis rnbitundalis, Swinhoe, P.Z.S., 1885, p. 864. 
June and September, 1 885. 

169 

Stemmaiophora ingrata^ 

Stemmaiophora ingrata, Butler, P.Z.S., 1881, p. 621. 

May, 1880. 
24 
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170 

Hellula undalis, 

Phalcena undalis, Fabr., Ent. Sysfc., iii., 2, p. 226 (1794). 

Scoparia alconalis, Walker, xix., p. 827 (1859). 
>, optatusalis, Walker, xix., p. 1018. 
May and June ; November and December, common. 

171 

Hypotia vulgaris. 

Eypotia vulgaris^ Butler, P.Z.S., 1881, p. 621. 
Common all the year round. 

172 

Hypotia vafera. 

Eypotia vafera, Swinhoe, P.Z.S.^ 1884, p. 523, pi. 48, f. 8. 
August, 1880; October, 1885. 

173 

Hypotia rubella. 

Hypota rubella, Swinhoe, P.Z.S., 1884, p. 523, pi. 48, f. 9. 
January and August, 1880. Received from Lindi,. February, 1886, 
and from Hyderabad, April, 1886. 



SCOPARID^. 



174 

Nemophila hybridalis. # 

Pyralis hybridalisy Hubn,, Pyrah, 29, 20, pi. 1 7, f . 114 

(1797). 
Tinea noduella, Wien. Verz., p. 136, n. 35. 
Nemophila nocttcella, Lederer, Wien. Ent. Mo., vii., p. 
379 (1863). 
Common in nearly every month of the year. 

175 

Scotormera tristis. 

Scotormera tristis^ Butler, P. Z. S., 1881, p. 623. 
March, 1880; September and November, 1886. • 

176 

Dosara ccelatalis. 

Dosara aelatalis, Walker, xix., p. 829 (1859). 
September and November, 1885; July and August, 1886, in great 
numbers. 
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GEOMETRES. 
Ennomid-e. 
177 

Hj/perythra phantasma, 

Hyperythra phantasmal Butler, P. Z. S.,1S81, p. 615. 
February and March. 

178 

Hyperythra swinhoei. 

Hyperythra swinhoei, Butler, Ann. and Mag. Nat. Hist. 
(1880), (5) vol. v., p. 223. 

BoARMIDiE. 

179 

Boarmia cornaria. 

Boarmia cornaria, Guen., Phal., i., 245, 390 (1857). 
June, 1885 j March, April and August, 1886. 

180 

Hypochroma dispensata, 

Hypochroma dispensata, Walker, xxi., p. 485 (1860). 
January and June, 1880. 

181 

Hypochroma pseudo4erpnaria. 

Hypochroma pseudo-terpnaria^Gu^n.^Phal., i.,p. 276 (1857). 
January and June, 1880. 

LARENTIDiE. 

182 

Lycanges albatus, 

Lycanges albatus, Swinhoe, P.Z.S., 1885, p. 862, pi. 56, f. 5. 
October, 1886. 

183 

Lycanges demissus^ 

Lycanges demissus, Swinhoe, P. Z. S., 1886, p. 456. 
August and September, 1886. 

184 

Lycanges defamataria, 

Acidalia defamataria, Walker, xxii., p. 752 (1861). 

October, 1885. 



178 BOMBAY NATUTEAL HISTORY SOCIETY. 



Geometbidjg. 

186 

Thaler a diatomatd, 

Timandral?) diaio7nata, Walker, xxvi., p. 1C16 (1862). 
June to December, common. 

186 

Nemoria frhquens. 

Nemoria frequens, Butle?, P. Z. S., 1881, p. 616. 
Common all the year round. 

187 

Nemoria parvulata. 

Nemoria parvulatay Walker, xxvi., p. 1559 (1862). 
September, 1886. 

188 

Nemo7'ia pruinosa. 

Nemoria pruinosay Butler, Ann. and Mag. Nat. Hist. 
(1880). (5), Vol. v., p. 224 
September to December, common. 

loosiDiE. 

189 

Idoea actuaria. 

Acidalia actuari, Walker, xxii., p. 752 (1861). 
August, September and October, 1886. 

190 

Idoea distract a ' 

Acidalia distracta^ Butler, P. Z. S., 1881, p. 616. 
May, 1880. 

191 

Idoea inductata* 

Acidalia inductata, Walker, xxiii., p. 792 (1861). 
September to February, common. 

192 

Idcea invalida. 

Aciddlia invalida, Butler, A.nn. Mag. Nat. Hist. (1879), (5) 
Vol. iv., p. 439. 
Maj and December. 



ON THE LEPIDOPTERA OF KARACHI AND ITS NEIGHBOURHOOD. 179 

193 

Idcea jacta, 

Idceajacfa, Swinhoe, P. Z. S., 1884, p. 52G, pi. 48, f, 12. 
September, October and November, common. 

184 

Idcea remotata, 

Acidalia remotata^ Gudn., Phal., i., p. 458, n. 762 (1857). 
June, 1880; February, 1836. 

Macarid^. 

196 

Macaria litliina. 

Tephrina lithina, Butler, P. Z. S., 1883, p. 171. 
January and March, 1880; May, June and September, 1886. 

196 

Macaiia streniataria. 

Macaria streniataria^ Walker, xxvi., p. 164 (1862). 
December, 1885; May, 1886. 

197 

Macaria strenuaia. 

Macaria strenuata, Walker, xxvii., p. 1 646 ( 1 862). 
Common all the year round. 

198 

Tephrina arenaria. 

Tephrina arenaHa, Swinhoe, P.Z. S., 1 884, p. 52 7, pi. 48, f. 1 3. 
December, 1880. 

199 

Tephrina peremptaria, 

Macaria peremptaria, Walker, xxiii., p. 929 (1861). 
November and December, 1880; and October, 1885. 

FlDONID^. 

200 

Slerrha sacraria, 

Phalcena sacraria, Linn., Syst. Nat.,i., 2^ p. 863, n. 220 

(1766). 
Geometra sanguinariof, Espcr., ScHmett, v., 173, pi. 30, f. 
10, 11. 
November, 1880; May, June and October, 1885. 
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201 

Fidonia albofascia. 

Fidoniaalbofascia, Swinhoe, P.Z.S., 1884, p. 527,pl. 48,f. 14. 
September, 1880 and July, 1836. 

Ephyrid-e. 

202 

Cyclo'pliora fluidaria. 

E phyr a fluidaria, Swinhoe^ P.Z.S., 1885, p. 856, p. 10, 
pi. 56, f. 10. 
August and October, 1886. 

Erosiid^. 

203 

Erosia adjutaria, 

Doano adjutaria. Walk., Cat. Ceylon Ins. 
Erosia adjutaria Walker, xxiii., p. 849 (1861). 

„ verticaria, Felder, Beise Novara, pi. 128, f. 7 (1874). 
„ theclatai Guen^e, Phal., ii., p. 36 (1857). 
July, 1886. 

204 

Erosia hyperbolica, 

Erosia hyperbolica, Swinhoe, P.Z,S.,1884,p. 528,pl,48,f.l5. 
May, 1880. 

CEAMBITE.S. 

Gallerid£. 
205 

Melisoblaptes bipunctanus. 

Mehabifunctana, Ha worth, M. S., Curtis, Brit. Ent., v., p. 

201 (1828). 
Tinea sociella^ Hiibner, Eur. Schm., Tinea, pi. 4, f. 24, v., 

p. 201. 
Galleria anella, Zink.-Som., Germ. Mag. Ent., iv, p. 243. 
Lamoria planalisy Walker, xxvii., p. 88 (1863). 
Acrobasis imbella, Walker, xxx., p. 955 (1864) 
June, Ju)y, and August, 1886, in numbers. 
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Crambtd^. 

206 

Apurivria xanthogastrella. 

Apurima xathogastrella, Walker, xxvii., p. 194 (1863). 

Rupela degenerella, Walker, xxxiii., p. 524. 

Lithosia cramhoides, Walker, xxxi., p. 230. 
September, 1885. 

207 

Cr ambus zonellus. 

Cra^ibus zonellus, Swinhoe, P.Z.S., 1 884, p. 528, pi. 48, f . 1 6. 
May, 1880; June, July and August, 1885; April, 1886. 

208 

Jarfheza chri/sographella. 

Ghilo chrysographella^ Kollar, Hiig. Kasch., iv., p. 494 

(1848). 

April to October, common. 

« 

209 

Schcenobius bisignatus, 

Schcenobias bisignatus, 2Jeller, M. S., in coll. B. M., Swinhoe, 
P.Z.S. 1885, p. 461. 
October and November, 1885 

210 

Eromene bella. 

Tinea bella, Hubner, Tinea, f. 60 (?69 ) 
September and November, 1885; July, 1886 

211 

Surattha albipennis, 

Suraitha albipennis^ Butler, P.Z.S., 1886, p. 383. 
October, 1885. 

Phycidje. 

212 

Nephopteryx figuella, 

Nephopteryx figuella^ Zeller, Walker, xxvii., p. 487 (1863). 
September, October and November, 1885. 

213 

Pempelia illella* 

Pempelia illella, Swinhoe, P.Z.S. , 1884, p. 529, pi. 48, f. 6. 
December to May. 
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214 

Mella zinckori'dla, 

Phycis zinckenelln^ Treit., Schmett. Eur., ix., 1. p. 201, 
„ itiella^ Treit., loc. cit., x., 3. p. 276 (1835). 

Mella dymnusalis, Walker, xix., p. 1018 (1859). 
April and May; October, November and December, common. 

ToRTRiciDa:. 

216 

Pcedisca dccolorana 

Pccdisca decolorana, Freyer, Neue Beitr., p. 318, pt. 5, 43, 
(1831-58) 
February and May, 1880. 

216 

Hemirosia aurantina . 

Ileniirosia aurantina^ Pryer, Cist. Ect., ii., 235. 
July and August, 1886. 

217 

Tinea glahrella. 

Tinea glahrella, Walker, xxviii., p. 478 (1863). 
February, 1886. 

218 

Hapsifera eburnea, 

Hapsifera ehurnea, Butler, P.Z.S., 1881, p. 623. 
September and October. ' 

218 

Erio'ottis fnscanella, 

Ertocotiis jascanella, Zeller, Isis, p. 813 (1847). 
May, 1880. 

220 

Alamna cossusella, 

Alavona coasusGlla^ Walker, xxxv., p. 1816 (1866). 
June, 1885. j 

Gelechidj:. 

221 

Ypsolopus robust us. 

Ypsolopus robustus, Butler, P. Z. S., 1883, p. 174. 
February, September and December. 
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Pterophorid-e. 

222 

Aciptilia congrualiti, 

Aciptilia congrualis, Walker, xxx., p, 943 (1864). 
February and May, 1880. 

223 

Aciptilia ischnodactyla, 

Aciptilia ischnodadylus, Treit., Lep. Eur., x. 3, 232. 
October, 1886. 



NOTES ON SOME BEES AND WASPS FROM BURMA. 

By Captain C. T. Bingham, Deputy Conservator of Forests, Rangoon. 

Below I give a list of a few bees and wasps that I have collected 
in Burma, with notes as to their habits, time of appearance, &c. 
I have been coUectiug Hyuieuoptera in various parts of Lower 
Burma for the last four years, but have only been able to identify 
a very few of the species procured. 

Literature on the subject is not only scarce, but consists to a 
large extent of papers scattered through various scientific journals, 
proceedings of societies, &c. — papers it is next to impossible for 
a collecting naturalist in India to get together and carry about 
with him. 

The nomenclature I have adopted in this list is that of the 
British Museum catalogue of hymenopterous insects. 

The more striking orders of the Lepidoptera and Coleoptera 
can even in India count their students by scores. Hymenoptera have 
been wofuUy neglected. My object in writing this paper is to 
draw the attention of collectors to this fascinating group of 
insects : — 

Halictus xanthognathus^ Smith. 

A pretty little bee, swarming about flowering trees from May to 
August. I have procured it at Henzada, Bassein and Rangoon. 
Originally described from Northern India. 

Megachile dimidiata, Smith. 

Common through the hot weather and rains, and coming like 
most of the other leaf-cutter bees, into the verandahs and rooxsi^ o;^ . 
25 
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our wooden houses here, and selecting crevices and holes for their 
nests. 

Megachile conjuncfa, Smith. 

Megachile ruji'pes, Smith. 

Procured at Bassein only. The male of CQujuncta is often consi- 
derably smaller than the female, and has the face covered with 
white instead of black pubescence. 

Megachile disjuncta, Fabricius. 

Commonest of all of this genus. The width of the white band 
across the back differs considerably in individuals inter se» I have 
watched this bee cutting off and carrying away circular pieces out 
of the leaves of the guava. 

Megachile fraterna, Smith. 

Not uncommon in the Pegu hills in November and December. 

Crocisa Jiistrio, Fabricius. 

Of very wide distribution — India, France, Russia and Algeria. 
The blue interrupted bands on the abdomen vary in width in differ- 
ent specimens. 

Anth'ophora zonata, Linnaeus. 

Anthophora confusa, Smith. 

Henzada, Bassein, Rangoon : found throughout the year; in 
abundance during the rains. I have invariably found these bees 
keeping low down and buzzing about flowering shrubs and even 
grasses. 

Xylocapa laiipes, Drury. 

Xylocapa cestuans, Linnaeus. 

Xylocapa olivicrij St. Fargeau. 

These are the great carpenter bees, sometimes mistaken for and 
called "humble-bees" by people in India. The true humble bee, 
Bomhus, is of course quite different. 

The carpenter bees are very destructive to dry timber of any 
kind. I have seen a log even of the hard ironwood, Pyngado 
(Xylia dolabriformis), full of bee holes. 

X olivteri seems rare, and to be crepuscular in its habits. I have 
procured it only at Pegu. 

Bomhus eximiiis, Smith. 

Procured on Mooleyit, Dawnat mountains, at an elevation of 
about 4,500 feet. 

Apis dorsata, Fabricius. 

This is the common honey bee of Burma. 
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SeoUa quadri'pustulata, Fabricius. 

A very variable insect^ with the front of the prothorax however 
n variably yellow. Found on flowers May to September. 
Scolia decor ata, Burmeister. 
Scolia instahlis, Smith. 
Scolia modest a, Smith. 
Found on flowers, May to September. 
Scolia aureipennisy St. Fargeau. 

Rare; procured near Thayetmyo in October. Originally described 
Tom the Gambia, South Africa. 
Scolia (ISlis) annulata, Fabricius. 
Scolia {Elis) iris, Burmeister. 

Found on flowers, May to August. Heavy and sluggish; easily 
caught. 

Scolia ignita, Smith. 

A very lovely species, the rust-red down on the last four seg- 
ments of the abdomen having a very rich sheen, and contrasting 
well with the jet black of the thorax and the coppery iridescence of 
the wings. 

Scolia aureicollisy St. Fargeau. 
Scolia rnficeps^ Smith. 
Scolia erythrosoma, Burmeister. 
Fairly common from June to October. 
Pompilus analis^ Fabricius. 

Rare; procured in December in the Pegu Hills at about 1,000 feet 
elevation. 
Pompilus honestuSy Smith, 

Kare; a lovely insect, the whole of its body covered with 
bright golden pubescence. Procured near Rangoon in Septem- 
ber. 
Pompilus dorsalisy St. Fargeau. 
Pompilus pedestris, Smith. 

Common, Henzada, Bassein, Rangoon, July to November. 
Pompilus unifasciatus, Smith. 

Fairly common. The amount of fuscous tipping to the wings 
varies considerably in different individuals. 
Mygnimia aeruginosa, Smith. 
Very common. May to October. 
Ammophila nigripes. Smith ; 
Ammophila vagabunda, Smith. 
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This genus does not seem well represented here in Burmar 
above are the only two species I have managed to find. 

Pelopexis hilineatiiSj Smith. 

Common; found all the year round. It very often comes in 4i 
houses and builds its mud nest against the furniture, general ^/ 
choosing the underside of a shelf of the dinner wagon, or theund^r- 
side of the seat of a chair, and sometimes the underside of a rafter 
or beam. Occasionally the nest is made with cells end-on to eaci 
other ; ordinarily however the cells lie parallel. One egg is deposited 
in each cell, the number of which latter varies from three to seven. 
Each cell is stuffed to overflowing with spiders, which have been 
paralysed by being stung, but which are by no means dead, but 
keep alive and fresh for consumption by the larvae. I have 
remarked that P. biUneatus seems to invariably keep to one pretty 
little green species of Epeira» 

Pelopeus bengalensis, Dahlbom. 

As common as the last, and constructing similar nests, but storing 
them with a different specie^ of spider. 

Ghlorion lobatum, Fabricius. 

Common. Varies in colour from a bronzy green to a dark metal- 
lic blue. I believe this species burrows into banks to construct its 
nest, and stores it with crickets. 

Sphex argentata, Dahlbom. 

Common, July to Octoben 

Sphex fen^uginea, St. Fargeau. 

Rare ; procured in December in the Pegu Hills. 

Sphex vicinay St. Fargeau. 

Sphex flavO'Vestita, Smith. 

These two species are by far the commonest of the Shegidce. 
April to November found all over the couutry. 

Ampulex hospes^ Smith. 

This lovely species, first described from Borneo from collections 
made by Mr. A. R. Wallace, is not uncommon near Rangoon in 
the rains. In the Pegu Hills I got a specimen not one-third of the 
size of the ordinary ones, but exactly alike in colouring and in the 
second segment of the abdomen being suddenly produced on the 
under side. 

Larrada suhtessellata. Smith. 

Common, May to October, 

Tachytes sinensis^ Smith. 
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Common^ May to October. 

Gerceris instablis, Smith. 

Common, May to October. I have found it solitary buzzing 
about flowers. 

Eumenes esuriens, Fabricius. 

Eumenes flavo^jpida^ B1 anch ar d . 

Eumenes petiolata, Fabricius. 

All these are common about flowers from May to October. The 
last-mentioned builds a nest very like that of Pelopeus^ only storing 
it with caterpillars instead of spiders. One nest I broke open con- 
tained the larva of some species of Tortrix, 

Rhynchium bninneum^ Fabricius. 

Very common. Very frequently chooses its nest-holes in the 
wood-work of houses, and stores it like Eumenes with caterpillars. 

Rhynchium metallicvm, de Saussure. 

Common, June to October. 

Polistes hehrceuSy Fabricius. 

Polistes stigma, Fabricius. 

Both these are common, making their nests in June about the 
eaves of houses. 

Vespa magnifica, Smith. 

Karen Hills, 3,000 feet. Pegu Yoma, 1,000 feet. A huge hornet 
making its nest in hollow trees. The Burmans and Karens hold it 
in great fear. In investigating a nest too closely I was once stung 
by three of these insects in the face. The pain was something 
dreadful ; my whole face and head swoll up, nausea and violent 
retching followed, and it was not till twenty -four hours afterwards 
that the inflammation began to subside. For two months after I 
was stung I felt the eff'ects, in a numbed feeling on the forehead 
and cheek, where the stings had entered, 

Stilbum splendidum, Fabricius. 

A beautiful but common and widely- spread insect, found also in 
Europe and Africa. It lays its eggs in the cells of Pelopeus. 



ON THE CULTIVATION OF FERNS FROM SPORES. 

By M. H. Starling. 
{Bead at the Society^ s Meeting on 2nd July, 1888.) 

The paper this evening will be a practical description of the diffi- 
culties which attend^ and the best way of growing ferns from spores, 
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the result of my own practical experience in the matter, and I shall 
keep it as free as possible fiom scientific language. The first matter 
to be discussed is " What is a spore V Spores are the little brown 
seed-like substances which are found in variously shaped clusters 
on the back of fern fronds, either covered up at some time of their 
existence by a thin membrane, or else always naked. Those 
who are not botanists would call them seeds, but they are not seeds in 
the sense in which we generally use the word. An ordinary flowering 
plant produces flowers which possess stamens and pistils either in the 
same or different flowers. On the stamens is a yellow cellular sub- 
stance called pollen, which, when transferred to the pistil, fertilizes 
the seed and causes it to mature. When the seed is ripe, if it is 
planted in the ground, it will at bnce develope into a plant like that 
which produced it. Now ferns are not flowering plants, and spores 
are not seeds which have been fertilized by the action of pollen or in 
any similar way, and will not at once produce a plant like that 
from which they were gathered. What the process is I will now 
describe. The spore, in shape, is somewhat angular, and consists of 
two coats, an outer and an inner. When germination commences, 
the inner coat is protruded as an elongated tube, which bursts, and 
by cell division forms the prothallium which, in appearance, resem- 
bles a small lichen of a brilliant emerald green colour. When the 
prothallium first appears, it is only a bright green speck, but it will 
sometimes grow to a size which equals a section through the middle 
of an ordinary sized sweet- pea seed. From the, prothallium root 
hairs are produced, and also, on the under surface two small bodies, 
or cells, called antheridia and archegonia. The antheridia repre- 
sent the stamens in a flowering plant, and are cells in which are 
developed spiral filaments. The archegonia fill the place of the 
pistil and ovary in a flowering plant ; in the centre is a canal leading 
to the germ cell in which is a small corpuscle. When the proper 
time has come, the antheridia burst, and the spiral filaments pene- 
trate the germ cell and come in contact with the small corpuscle 
therein, which is thus fertilized and forms the primordial 
cell, from which the first frond springs. Thus the growth of a fern 
from a spore is much more complicated than the growth of a plant 
from a seed. Thus much science is necessary in order to enable us 
to understand what is going on under our eyes, though isill that can 
be seen by the naked eye is the growth of the prothallium and the 
root hairs, and the final appearance of the frond. To pass on now to 
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practice. The fronds, the spores of which we desire to propagate, 
should be gathered when the spores are just brown, but not before, 
as they will probably not be suflSciently matured to germinate. If 
left after they have turned brown, there is always a chance of the best 
spores having been scattered, but in this matter one has often to take 
his chance of what is got. The fern from which the spores are taken 
should be as isolated as possible, so as to eliminate the chance of the 
spores of other ferns having dropped on its fronds. Having picked a 
f^w pieces of a frond, or a few fronds if they are very small, they 
should be placed in an envelope which should be closed, and care 
should be take that every portion of the edge of each flap is gummed 
down, otherwise if you tie up a number of these envelopes together 
in a bundle, and have to travel any distance with them, the spores, 
which detach themselves as soon the frond begins to get a little dry, 
will work out of one envelope and into another in the most extra- 
ordinary way. When you want to sow the spores the envelope should 
be cut along three sides of it with a sharp knife. On opening the enve- 
lope a large portion of spores will be found to have detached them- 
selves ; the pieces of fronds should then be shaken so as to clear 
them of spores, and ^f there are any spores still adhering to the 
underside of the frond, they should be rubbed off. The spores are 
then ready for sowing, unless the covering of the spores while on 
the fronds should happen to be bulky, in which case a little cautious 
shaking will separate the spores from the chaff, which can then be 
removed. This, as well as the sowing, should be done in some place 
protected from the wind, as the spores are very light and easily 
carried away by even a slight breath of air. Next as to the soil 
in which they should be sown. Ferns will germinate in any 
ordinary soil, but if you happen to take soil from the neighbour- 
hood of growing ferns, it nearly, always contains a quantity of 
spores of those ferns which will germinate before those you sow, 
and will in many cases crowd them out. The great thing is to 
get earth which contains no spores. I have successfully used 
earth which has been dug from the bottom of a newly-made deep 
excavation : but the best course it to take an ordinary brick and 
burn it thoroughly in a hot fire, so as to destroy any organic sub- 
stance which may be in or adherent to it, and then powder it and 
put the powder into a tin canister, and keep it away from the garden. 
When you wish to sow fern spores, take a clean pot, fill it up to 
about half an inch from the top with good sweet mouldy ^.^xYokXfe 
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that with a thin layer of powdered charcoal, and cover that with a 
little less than one-eighth of an inch of the burnt brick powdes^^r. 
Smooth the surface, and press it gently so as to consolidate 
On this surface the spores should be sprinkled evenly and not t 
thickly^ covered with a glass, a plain common finger-glass 
very good, and water gently poured on the outside of the glass so c 
to moisten the earth in the pot without disturbing the spores, a 
by watering in this way from time to time the earth under t 
glass should be kept damp. After a time the bright green proth 
lia will appear, and after another interval the first frond curled 
at the edge of the prothallium. But patience is needed at this 
as the prothallia will sometimes be a long time in making th 
appeaiunce ; with other ferns the prothallia will come up very rapid 
but the fronds will be a long time in appearing. As soon as th 
are three fronds, the fern should be taken out of the germinati 
pot by means of a thin pointed stick and planted in a good ordina 
mould, and kept without glass in the shade for a few days, when 
will be fit to put in some place where if may get a little early morr 
ing sun. When once the plant is recognizable as a fern the progre^^^ ©ss 
of its growth differs very much. Some species grow very rapidlt Jlly> 
so that in fifteen months I have grown a fern with stalks to its frou' .M^mds 
four or five feet high, and the fronds stretching out from six r^^^^^ 
eight feet from side to side. On the other hand, I have had oth^^J^*^®^ 
species apparently refusing to grow at all for two or three year*:-^^*^®^ 
and then getting on all right. On the table you will see some speo ^^ ®^^' 
mens of the ordinary way in which seedling ferns grow in si^^^^*^^®' 
You may ask, what is the good of taking all this trouble? In tK^ 
first place it is very interesting to watch the whole course of fe*:^^^^®^' 
life, and to study the infantile forms of ferns. Then you can oft^^^*^ 
get a piece of fern frond with spores on it from places from whio i -^^^ 
it would be dificult to get a fern. It is also much easier to take oo ^ ^ 
one^s walks half-a- dozen envelopes and fill them with fer^^^ 
fronds, than to take a coolie and a basket to carry roots yoc:>"^^^. 
may wish to dig up, or to find some fern which you covet, whiJi-^^^ 
walking alone, and after digging it up, having to carry it hom>x:^^ 
in your hand. At the same time I believe that in the stud^^^^^ 
of the rudimentary forms of ferns will be a great means o 
determining to what class a fern belongs. Those who have 
anything to do with the names of ferns must know how tiresome i'i- 
IS to Gad the same fern known by different names. Now wher^'*^^ 
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there is a dispute as to the class in which a fern should be placed^ I 
believe in many cases the class could be determined by growing 
from spores the fern whose class was disputed, and ferns acknow- 
ledged to belong to each of the classes to which the fern in dispute 
was referred^ and comparing the first or first two fronds of each. I 
have not had time to work this out yet, but I have noticed a strong 
generic likeness in the very early fronds of ferns of the same class 
which does not continue so strong as the plant grows up to maturity. 
I have also found that where a fern has for a long time been classed 
in some particular class, but subsequently placed by some botanists 
in & separate class, the early form of that fern has turned out to be 
quite diflTerent from the early form of those with which it has been 
previously classed. How far this could be worked out I cannot at 
present say, and I am afraid I shall never be able to work it out as I 
should like, because I feel I am wanting in that enthusiasm on the 
subject, with just a slight touch of madness, which is necessary for 
the successful working out of a problem like this. 

Dr. D. MacDonald proposed a vote of thanks to Mr. M. H. Star- 
ling for his interesting paper, and the meeting ended. 



BOOK NOTICE 

SPORT AND TRAVEL 

An interesting journal of " Sport and Travel " has been written by Mr. H. 
Liscoinb, who appears to be a most ardent sportsman. The book describes prin- 
cipally the sport to be found in the district of Astor, jnst beyond the Cashmere 
frontier. The list of game-animals of Astor is not a long one, and comprises two 
animals for which Cashmere is famous — the markhor and ibex — and urin (or wild 
sheep), the brown or snow bear, and the musk deer. Describing the markhor, 
Mr. Liscomb says: — 

My experience of the Astor animal, recorded on the spot, inclines me to think 
that the male, in the month of April, at any rate, wears a dirty white coat on his 
back, which hangs some distance down his sides, making him a very conspicuous 
object indeed among rocks ; the light *' blue grey, " or ** greyish brown," hardly 
visible on the body. These were the old males ; the young bucks, herding with 
the females, were decidedly of a " muddy red," that made them, when they were 
motionless, undistinguishable from their surroundings at even a short distance. 
Two weeks later, in another locality, across the Indus (Damot Valley) the old 
bucks had only a broad streak of dirty-white along their backs, and the light blue 
grey was very conspicuous. 

The markhor is an ungainly animal ; his long back and disproportionately short 
legs rather detract from his appearance as a game looking beast ; hU sh^SESK ^^a*-^ 
26 



^ 
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and long hair which conceal the upper portions of his limbs make his ungainline 
more conspicuous. Even in his gait he is not graceful, but none can deny, h 
wonderful activity among the rocks and precipices of his favourite haunts, and 
is notwithstanding these detractions, a noble animal, worthy the powder and le 
of the best sportsman in the world- A venerable buck, standing solitary on 
rock, contemplating the world below him, will make the blood of the most bias 
sportsman tingle in his veins : or a herd of long- bearded seniors, gravely crossing 
patch of snow, perhaps, just beyond the reach of your rifle, is a sight that w 
recur to your memory for many a year after. And the amount of fatigue a 
labour that you will have to undergo before you can bring a forty incher to bag w 
certainly create a wholesome respect in your bosom for the acute sense of smell ai 
vision, and the wide-awakeness that this animal possesses in perfection. 

My experience is that the markhor is not a cold or snow-loving animal like tr.^" the 
ibex, though nature has not been niggardly in supplying him with winter clotz*" <L^3Dth- 
ing. He passes his life at a much lower level, at all seasons of the yeJar than t7 ■zM' the 
other animal, and he seems to bear the heat of the early summer months wit-zP" -m^ ith- 
out any inconvenience though he still wears his winter suit- As summer advance- ^i^' ces, 
he is driven higher by the flocks from the villages that graze gradually up as t :•' ^he 
snow keeps melting ; and also by the swarms of flies, gnats, midges, and what n«n«' not 
that make life a burden both to man and beast at a low level. The fresh and teniW^ ^der 
grass, too, can be found only near the snow line. These circumstances combi i ^zome 
to keep him constantly moving upwards, till he reaches open slopes near the t^^i^ *^P 
of the range where he may then be seen in close proximity to the ibex. The rii^-^ -rrut- 
ting season overtakes him here by the end of September or beginning 



October, and he has his short season of madness at this high elevation whe^^ ^rlier 
cover is scarce and precipices unfrcquent. Native shikaries have informed — *' 



that this is the time for markhor shooting, and that they themselves hunt hii ■*^*- 
most frequently at this particular time. His shyness and seclusion, I a^^ 
inclined to think, is caused a good deal by those ever present pests, the fLi&^ * *^ . 
The cool shades of the forest and thicket preserve him from their attacks duriTr^^^*"^ 



the heat of the day when these insects are liveliest. In the morning and evenirc^ 
when the cold has paralyzed the activity of the flies, the markhor is not loth to tarf-^*^ 
advantage of the opportunity. The old bucks are decidedly lazy, and if a floo^^^^ 
of them is watched for some time, a decided stiff^ness and slowness of movemeix ^ 
will soon discover the seniors of the flock. The younger bucks are full of lit i- * 
and play, quick in their movements and have a set-to after every dozen mou 
ful of grass ; the elders are always feeding or resting. The native shikaries sa 
the old bucks keep these youngsters with them for the sake of their keener seni^ 
of sight and smell, they are quicker to detect danger and so warn their seniors. 

THE IBEX 
Regarding the ibex, Mr. Liscomb writes : — 

The ibex is by no one means an ungainly animal, as I have styled the markhor* 
He is lord of the mountain -tops, and looks every inch the monarch of all he sur* 
veys. But I must protest against the caricature of this animal at page 445 ii 
Sternd ale's book. The head shows none of the massiveness of the living animal 
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and where, oh ! where is the beard, **from six to eight inches long? ** As for the 
understandings of the figures in the book they are truly a libel on the sturdy limbs 
of this the gamest of mountain animals. Those«pindle shanks would snap like pipe- 
stems, if they were used as I have seen the ibex use his legs while jumping from 
rock to rock in his mad career. 

The ibex is the pleasantest animal to hunt that I know of within the limits 
of Kashmir. More real pleasure has been experienced in the pursuit afberhim than 
of all the rest put together. Markhor takes it out of you in a very short time ; 
after you have secured a reasonable trophy you are apt to cry, " hold enough ;'* 
But the ibex is a gentleman in his manners and customs, as compared with his 
spiral horned cousin lower down on the mountain ; and be gives you all the chances 
that a gentlemanly-minded animal should give to an honest foe. He is neverthe- 
less " All there "when treading his ancestral hills, and after you have circumvent- 
ed him, you feel that he has been a worthy opponent. 

The most wide-awake animal in creation is certainly the female ibex, and she 
seems to exercise her vigilance solely for the benefit of the ungrateful male of her 
kind, who is by no means so watchful ; in fact, if he is old and lazy, he keeps no 
luok-out at all, after having comfortably laid himself up for the day. That duty 
falls to his compact little, companion, and admirably she performs it. Uncomfort- 
ably perched on a jutting rock far above the rest of the flock, who are securely 
snoozing below on some soft patch of level or gently sloping ground, the sportsman's 
powerful telescope has watched her hour after hour lying motionless on her rocky 
bed, scanning untiringly, to the right and to the left and straight down before her, 
the mountain sides for miles and miles. The patient native of Kashmir 
is used to her sentry duty, and after taking in the situation, he too falls asleep like 
the bearded males, he is trying to circumvent, aud waits patiently for a chance, but 
the hot-blooded Saxon, boiling over with energy and impatience, is fuming and 
swearing at one moment; and at the next watching the little animal through his 
glasses. The case is a perfectly hopeless one, there is no approach nearer than a 
thousand yards, without instant detection, for several hours to come at any rate ; 
and the bad language that contaminates the pure mountain air in that locality is 
truly awful! How often have I resolved in these moments of desperation to shoot 
that one female in particular, and allow the long-horned careless one sleeping just 
beyond range, to go in peace just for the satisfaction of the thing. That feeling 
has come to more persons than myself, I am sure, when they have been similarly 
placed. The female ibex is the bete noir of the sportsman; she has spoiled many 
a careful stalk, and at other times has forced him to trudge many and many a weary 
ttile to escape her all-.seeing eye : when, if she had been absent, a walk of a few 
hundred yards would have placed him for his shot. 

The report of the rifie is so similar to noises in these elevated regions that ibex 
are little alarmed by the crack of th6 weapon. "Falling rock," or ** thunder'* 
is the first idea that occurs to them when the sound reaches their ears, and their 
first start is to get out of the way of those familiar dangers. When a good stalk 
is made and the sportsman has his wits about him, several shots can almost always 
be obtained, and instances are not rare when three or four animals have been 
bagged at one stalk. The ground, too, in general is so favourable that the stalker 
can get within very short range , always providing lYiat \»\i^ ^\v'A.t^-i\^\.^^ ^^osaSs. 



)94 BOMBAY NATURAL HISTORY SOCIETY* 



has been successfully dodged. I have shot bucks, at five, ten and fifteen yards 
distances, an'd a sportsman has informed me that on one occasion he could have 
touched the animals with the muzzle of his rifle. 

CHASING THE MARKHOR. 

Mr. Liscomb describes very minutely his experiences in search of markhor, and 
he shows that the sportnian must make u]i his mind to be frequently disap- 
pointed before meeting with his reward. Here is an account of a successful 
chase: — 

18th May. — Started after these blessed buck goats, again at 6 a. m. Went up to 
top of ridge and then along it till we came to their tracks ; and followed them down 
steadily for four hours. Going down this ridge was terrible work indeed. I 
am sure, we did not get over a mile in^ that time. The whole distance was one 
mass of crumpled rocks with great gaps between — the rocks were knife-edgesj the 
edges to the sky, the slope below at a frightful angle, for a snort distance, ending 
in blank precipices further down. Mirza Khan led over this dangerous ground at a 
good pace, always some distance ahead, going over double the ground I traversed, 
carefully peeping over the precipices on either side, and searching the hill sides 
below with the binoculars. Sliarofu looked serious and did not relish the work at 
all, for Mirza Khan beat him at it out and out ; and he had to play second fiddle 
throughout. I gave in after 9 a. m., and sat down on a rock, blessing the goats 
with all my heart. I kept my e^es on Mirza Khan all the time a good distance 
below, quartering the ground like the best of trained dogs. At last came his faint 
whistle, and it galvanized the whole of us like the shock from a battery. The 
real excitement of the chase now began. I went as best I could and reached 
Mirza Khan in no time ; he said he had sighted the flock far down the precipices ! 
He led for half a mile more and then we had the markhor under us ! They were 
feeding at the foot of the clifi^ on a patch of young tender grass. It was impossible 
to get a shot from this point : we had to go along the ridge some distance further 
and take them in flank, though the range would be greater; came to a good place, 
a projecting rock with a stunted fir-tree growing by; it served for some cover 
though cover was not necessary. We were above the animals, and th^ were 
so intent on the young grass that there was no danger of detection. Got into 
position and picked out the largest pair of horns I could see ; waited for some 
time, till I got a broadside shot, fired and — missed ! Fired the second barrel and 
missed again ! Took the second rifle, and at the third shot broke a foreleg. An- 
other large markhor came into view, fired the fourth shot at him and missed ! 
Took first rifle (re-loaded by Sharofa) and fired again at the wounded one, who was 
now making off, and missed again ! The agony of that moment was hard to 
bear. The brute was limping ofl* and would be round a projection and out of 
sight in ten paces more ! Luckily, just at the turn, he stopped* for a second to 
look back. My last shot and my last chance. Desperation made me steady. 
I put up the second sight, and with deliberate aim placed the bullet at last in the 
proper spot, behind the right shoulder, and the markhor rolled down the slope 
some distance and lay dead. The range of this shot could not have been less 
than 300 yards. Firing downwards at an angle of 30 degrees is very difScult 
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work, and many misses must occur unless the hunter is well practised in this 
kind of hunting. At the last shot, the animal, thqugh further off, was nearly 
level with me, and hitting him was easier. Mirza Khan and Ghariba, with 
drawn knife, started off at a frightful pace for the " halal *' (cutting the throat), 
but the ground was most difficult ; they had to go back some distance the way 
we had come, then go down round one slope, cross the ravine and up the opposite 
hillside, on which the markhor was lying. It took them atleast 15 minutes before 
they appeared on the opposite side, whereas the poor old buck had been goat's ' 
meat for nearly half an hour ! The halal was a failure ; but would not have been 
if Sharofa had not been so orthodoxically scrupulous. He shouted out that the 
animal was dead, and that no halal was possible; but to be careful about cutting 
well below the neck, &c., &c. Ghariba, in a rage, shouted back that he would 
halal. Sharofa then said the meat would be " makruh, " unlawful ; that was the end 
of the meat. I now found out from Sharofa that, in this country, the game is 
always considered " halal '* provided the hunter, after shooting the animal, follows 
him up and 7iever sits down till he has cut his throat, though his last act may be 
performed hours after the animal has been hit, or is dead. But for this convenient 
interpretation of the laws a good deal of meat would be wasted in a difficult country 
like this. In all countries, where Mussalmans are the hunters, they always have 
some convenient dodge like the above. Sharofa superintended the cutting off the 
head through the telescope. When this was done we left our perch on the rock, 
going back and then down hill, making for the main stream. Then up to tent at 
2-30 p.m. — and so ends the hunt of the 47-inches. Dimensions — length of horn 
round curve, 47 inches ; girth at base, 11-25 inches ; divergence at tips, 26' 75 inches. 
I measured the hoof of one of the forelegs, length, 35 inches; breadth at heel, 
2"25 inches. Of my six shots only two took effect,; the third broke the left foreleg 
at thte knee, the sixth through the right shoulder— a splendid shot at 300 yards 
if not mpre. 

IBEX SHOOTING. 

I have only another week for shikar and then my return tramp must begin, so I 
had better make the must of the few days left. Breakfasted, and went down spur 
into Boin Valley. Had not gone far when a hurricane of wind and snow and sleet 
came on, and I had to crouch behind a rock not much larger than myself on the 
bare hill-side: there was no other cover in sight, a few small birch trees were scat- 
tared about. Remained in this position for an hour; and saw no hope of the storm 
abating so made for camp straight down instead of going along the hill-side towards 
the head of the valley. We were thus obHged to abandon the exploration of a 
most likely portion of ibex country. Had not gone far when the slorm suddenly 
came to an end. We regretted much having come down so soon ; but a Providence 
directs the movements of a solitary sportsman as well as the march of a nation. 
Sitting on the hdl-side and scanning the central ridge of Boin, where I had shot the 
ibex, Mirza Khan saw three large bucks, not far from the spot where the first 
one had been bagged, but about 600 yards further down, towards the end of the 
spur, in the direction of camp ! Had the shower not driven us down so low we 
would certainly have missed seeing these three ! Two of the ibex were ^x«a.vcv^^wiX^ 
the third was lying near a large fiat white stone, a ca\ivU\ mwV^ W^vxv^vw^v^^ 
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stalkers. He was a few yards above the oth6r two, and certainly had the largest 
horns of all. In a direct line, they were not more than a mile from us, but to 
get to them we had certainly to go double the distance, down to the bottom of the 
velley, across the stream, and up again over some precipices that, from this side, 
looked utterly impossible. It did not take us long to rush down to the bottom 
but going up was much slower work. We had some trouble getting across the cliffs. 
There was luckily a goat path along the rocks that Mirza knew and followed. 
There were bad places in it here and there, but they were all crossed without a 
thought in the presence of the game above us. After this, going along the hill- 
side was easy enough, and I think we got into position above our quarry 
within an hour from our start. They had not moved from the spot where we 
had marked them down, and the large-horned one was still taking his ease 
near the white rock. By cautious creeping we got within fifteen yar»!s of the 
large one in our front, and about thirty from the other two feeding below us. 
This was a most exciting position to be in, but it was also a most uncomfortable 
and trying one for me who had to use the rifle. The slope of the hill was very 
abrupt, and I could not get firm footing on the crumbling earth. I was stand- 
ing behind a rock, partially covered by the branches of a small tree. When I 
stood on tip-toe, I could see the ibex lying down gazing steadily across the valley. 
There was a shallow water channel between us. When I stooped down I could 
see him indistinctly between the leaves of the tree. In neither position could 
I fire, and the excitement and uncertain footing were telling on my nerves! ' 
I bore this for at least two minutes, looking right into the eyes of the unconsciouf 
buck and admiring the splendid sweep of his horns. There was a far-off look 
in his large liquid eyes, as if he were watching for danger on the hill-side oppo- 
site, where we must have been under his view an hour ^go ; he certainly was not 
conscious of the danger within fifteen yards of him ! S ometimes he would lazily 
shake his head and flap his ears to drive the flies off, then he certainly looked 
into my eyes, but the thick Screen of leaves and the rpck prevented discovery. 
The wind was, of course, in the right direction for us. There was a small round 
vacant space among the leaves through which, I thought, I could bring 
the sights to bear on the buck's shoulder as he lay, but I still had to raise 
myself on my toes a little, and that was not a steady position for a shot ! There 
was, however, no other way, and I had to chance it. Motioning Sharofa to 
hold up my feet with his hands, I stood on tip-toe, took aim and fired. Ot 
course I missed! The buck sprang to his feet and stood confounded for ^ 
moment and I gave him the second barrel of No. 1. I niissed again ! The i'^oci 
vanished round the hill and I thought seriously of suicide; but Sharofa broOB. g^^ 
me to my senses by telling me to look out for the other two. 1 turned r<^ -^nd 
and went down a few paces but no bucks could be seen. A minute after^. ** 
we stood motionless, ready for their appearance, one of them rushed from u^c^der 
our position to my right about 40 yards off. He was going at a good space, l^ "■'^ ' 
tumbled him over like a rabbit with a bullet through his neck. — Bombay Ga^ ^t^^* 
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PROCEEDINGS OF THE SOCIETY. 

Proceedings of the Meeting on 9th April, 1888. 

The usual monthly meeting of this Society took place on Monday, the 9th April 
1888. Dr. D. MacDonald presiding. About 75 members were present. 

The following new members were elected : — Mr. P. W. Mackinnon, Mr. Alfred 

Mull, Mr. Donald Bain, Mr. Thomas Summers, Lieut. H. R. P. Anderson. 

Mr. H. M. Phipson announced that the following contributions to the Society's 
collections have been received : — i 

Contributions in March. 



Contribution. 



Description. 



Contribute. 



1 Insect Cabinet 
1 Snake (alive) .. 



2 Leverets (aHve) 

58BirdsEggs 

3 Turtles' Skulls .. 

19 Animals Skulls 

1 Malabar Squirrel (alive). 

2 Bear's Skins 

1 Cheetars Skin 

1 Panther's Skin 

A Number of Queen Ter- 
mites 

1 Aviary 

1 Panther's Skull 

A Collect! on of Moths « 

1 Lesser Civet 

1 Chinese Gold Fish (alive) 
A Quantity of Shells 

1 Snake 

2 Hen's Eggs 

1 Snake 

A number of Beetles 

A collection of Snakes, Li- 
zards, Scorpions, Cen 
tipedes and Insects .. 

Stuffed Fish 

Four-horned Antelope .. 

Sunbirds... 

large Gourds 

number of Geological 

Specimens ;. . 

Pointing of the Fruit of 



1 
1 
2 
3 
A 



Tropidonotus quincuncti- 

atus 

Lepus ruficaudatus 

From Sikkim 

From Aden , 

From Canara . 

Sciurus malabaricus 

Ursus labiatus 

Axis raaculatus 

Felis pardus , 



Termes dims ....^... 

With 19 birds 

Felis pardus 

From Satara 

Viverra mallacensis 
With abnormal tail. 
Prom Trincomallee . 

Ptyas mucosus 

Curiously deforraei 

Lyoodon aulicus 

From Zanzibar 



Prom Trincomalee 

Tetrodon sp 

Tetraceros quadricornis 



From Muscat 



From Aurungabad 
Sterculi a guttata . . . 



Mr, J. Parmenides. 

Mr. J. Brand. 
Mrs. Wilkins. 
Mr. J. C. Parker. 
Mr. G. McMulIen. 
Mr. P. A. Hill. 

Do. 

Do. 

Do. 

Do. 

Dr. Day. 

Mr. E. M. Slater. 

Do. 
Mr. R. B. Stewart, C. S. 
Mr. H. Bicknell. 
Capt. A. Moore, R. N. 

Do. 
Dr. D'Monte. 
Mr. W. Stephens, 
Genl. Pottinger. 
Rev. H. Baur. 



Mr. W. Connop, R. N. 

Do. 
Mr. H. S. Wise. 
Mr. R. A. Straw. 
Mr. S. V. Sukhtankar. 

Mr. F. Rose, P. W. D. 
Mrs. John Jardine. 



Mr. H. W. Jones exhibited two of the new 28 bore sporting guns by MacNaughten 
of Edinburgh, which are said to shoot as well as an ordinary 12 bore, while they 
Aveigh only 41bs. 6oz. 

Mr. F, A. Hill also exhibited two fine pair of bisons' horns, shot by him in Canara. 

Proceedings of the Meeting on 7th May, 1888. 

The nsnal monthly meeting took place on Monday, the 7th May, 1888, Mr. J. H. 
Steel, A.V.D., presiding. 

The following new members wore elected : Mr, F, C. Rimington, Major J. H, Yule, 
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The Honorary Secretary arkuowledged the following contributions since the last 
IVieeting: — 

I 

Contributions I^eceived during April. 



Contribution. 



Description. 



Contributor, 



1 Spotted Owlet (alive) 
1 Crocodile's Skin 

1 Snake 

2 Birds of Paradise 



7 Crocodiles' Eggs 

A number of Marine 
Specftnens 



1 Otter (mounted) 

2 Chukor Partridges (alive) 
1 Fox's Skull 

A quantity of Lizards, 
Snakes, and Insects ... 

Snakes 

Wallaby (alive) .,... 

Snakes 

Hyaena Cub (alive) 

Crocodile (alive) ,... 

Panther's Cubs (alive) ... 

Python (alive) 

Spoonbill's Head (mount- 
ed) 



3 
1 
2 
1 
1 
2 
1 
1 



Carine brama 

Crocodilus palustris 

Dipsas gokool 

Ptiloris alberti and Epi 

machas speciosus 

From Tulai Take 



Prom a depth of 52 

fathoms 

Lutra nair , 

Caccabis chukor 

Vulpes bengalensis 

Froni Snrat 

From Pdona 

Macropus sp 

Prom Aden 

Hyasna striata 

6 feet in length... 

Felis pardus 

Python reticulatus 

Platalea leucorodia 



Mrs Gilbert. 
Mrs. Pearson. 
Mr. M. C. Turner. 

Dr. Hav. 

Mr. S. Tomlinson. 



Mr. G. B. Stacey. 
Dr. W. Kay. 
Dr. Anderson. 
Mr. F. Gleadow. 

Do. 
Mr. R. Wroughton. 
Mr. H. Wonden. 
Capt. Wilson. 
Rev. R. Winsor. 
Mr. S. Louard. 
Mr. H. B. Winter, C. S. 
Dr. Jas. Manday. 

Capt A . Gwyn. 



Contributions to the Library. 

Natural History of Plants (Baillon), from Dr. Dymock. 

Study of the Mango Weevil (Simmonds), from the Author. 

Life of Erasmus Darwin (Krause), Mr. James Murray. 

Report of the Smithsonian Museum, Mr. James Murray. 

Minerals and the Use of the Blowpipe (Griffin), Mr. James Murray. 

Advanced Text Book of Geology (Page), Mr. James Murray. 

The Fodder Grasses of Northern India (Duthie), from the Author. 

Journal of the Asiatic Society of Bengal, Nos. 3 and 4. 

Proceedings of the Linnssan Society of New South Wales, (Vol II., Part IV. 

Proposal to Start a Zoological Garden. 



Mr. H. M. Phipson stated that a great many valuable specimens of animals had of 
late been offered to the Society, which owing to want of accommodation in their 
rooms in the Fort, they had been obliged to decline. He was of opinion that the 
time had now arrived when the Society should obtain, if possible, a convenient site 
on which to form a Zoological Garden of its own. Mr. Phipson reminded the mem- 
bers present that the finest collection of live animals in the world, the one in London) 
was originally started by, and had throughout been under the sole management 
of a private scientific society. There were sites in and about Bombay which would 
suit the purpose admirably, and if one of them could only be obtained, he felt smv 
the Bombay N^atural History Society was stxoTxg enough to carry out the project 
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with success. Such a garden would, in a short time, become the chief attraction of 
the City, and if the entrance fee on native holidays did not exceed an anna, the 
advantages of such a place would be fully appreciated by the great mass of the 
people. The few animals, at present kept in the Victoria Gardens at BycuUa, were 
not in a satisfactory condition, but the Municipality could not reasonably be expected 
to form a zoological collection at the expense of the ratepayers, and as Govern- 
ment had decided that no charge could be made for admission into the Victoria 
Gardens, after they had been so long open to the public, nothing could be done in 
that direction. 

Mr. N. S. Symons said that he quite agreed with all the Honorary Secretary's 
remarks, and suggested that the committee should carefully consider the subject and 
place some definite plan before the members at an early meeting. 

Dr. D. MacDonald seconded the proposal, which was carried unanimously. 

Dr. J. A. da Gama then read an interesting paper on the ^'Origin of the Belief in the 
so-called Bis Cohra" showing that the name is a corruption of bioho- de-cobra (i.e. 
the destroyer of cobras), a term applied to the mongoose by the early Portuguese 
settlers. Dr. J. A. da Gama quot'fed many ancient and quaint historians to prove 
this assertion, including Pierre Belon, Prospero Alpini, Engelbert Kaempfer, and 
Garcia de Orta. From the last writer it may be gathered that the Portuguese 
regarded the mongoose as a poisonous animal, and it was frequently referred to as 
that poisonous reptile, hicho-de-cohray a creature whose venom was even greater than 
that of the dreaded cobra-de-capello. The Portuguese eventually adopted the term 
mongoose, and the word his cohra gradually fell into disuse and was forgotten by them, 
but among the natives the idea of the poisonous reptile bis cobra still remained, and 
it has been handed down with exaggerated accounts of its tremendous poisonous 
properties. A full report of this paper will be found on page 151. 

Mr. J. H. Steel proposed a vote of thanks to Dr. J. A. de Gama for his 
valuable paper in which he had traced out the origin of a term which had greatly 
puzzled naturalists of late. 

The Honorary Secretary then quoted extracts from an exceedingly interesting 
paper received from Mr. L. de Niceville, of Calcutta, on " Butterfiies and Ants," 
which, owing to the lateness of the hour, could not be read in full. The paper 
appears in' this number, page 1G4, with illustrations supplied by Mr. de Niceville. 

Proceedings of the Meetixg held on 2nd July, 1888. 

The usual monthly meeting of this Society took place on Monday, the 2nd July, 
1888, and was largely attended. Dr. D. Macdonald presided. 

The following new members were elected : — The Hon. Mr. Justice Parsons, Mr. 
Ameeroodin Tyabjee, Captain E. R. Shopland, Mr. W. S. Hexton, Mr. 0. Myer, Mr. 
W. H. Trail, Mr. John Trail, Mr. W. S Millard, Mr. W. H. W. Searle, Mr. W. L. 
Cameron, C.B., Mr. J. L. Jenkins, Lieutenant B. Whitehouse, R.N., Dr. I. B. Lyon, 
and Mr. Kaikhosro N. Kabrajee. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged the following 
contributions :^ , 

27 
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Contributions during May and June. 



Contributions 



Description. 



Contributor. 



Nests and Eggs of the 
Edible Nest Swiftlet. 

1 Cat's Head (mounted). 

1 Snake (alive) 

1 Jackal's Skull 

1 Otter's Skull 

1 Crocodile (alive) 

1 Scorpion with young 

4 Bats (alive) 

Horns of the brow antlered 
Deer. 

A collection of Snakes. 

Trap-door Spider's Nest. 

4 live Fi^h in a glass bowl. 

tj5 specimens of Rock. 



Collocalia linchii. 



4 Eggs 

1 Porcupine's Skull 

1 Indian Monitor 

A Quantity of Corals 

IH CrocodiJep' Eggs, 

Coral and Shells 

Net of the Common Honey- 
Sucker. 

1 Snake , 

1 Gecko 

1 Pied Crested Cuckoo 
f alive). 

1 Crow 

A Quantity of Stalactites 
and Stalagmites. 

1 Snake 

1 Large Honeycomb 

Head of Nilgiri Wild Goat. 

Corals 

1 Toi-toise (alive) 

1 Lynx (alive) 

1 Panther Cub (alive) 

1 Hyaena Skin 

1 Indian Monitor (alive) 

2 Lizards 

2 Rats 

Eggs of 

Do 



Do. 



Felis chans 

Lvcodon aulicus ..,. 

Canis aureus 

Lutra nair 

Crocodilus palustris 



1 Rose Ringed Paraquat ... 

1 Aviary 

Edible Birds Nests 

1 Cobra (alive) 

1 Black Headed Cuckoo! 
Shrike. 

Fore-arm of Lion 

1 Paradise Flycatcher 

1 Lizard 

1 Pair S*mbur Horns 

1 Nilgiri Goat's .Head 

1 Indian Monitor (alive) ... 

A Quanity of Larvao 

1 Fiying Lizard 

1 Snake 

5 Fird Eating Spiders 

3 Snakes 



Magaderma Ivra 
Rucervus eldii ... 



From Burma 
Do. 



Found while excavating 
the Victoria Dock, Bom- 
bay. 

Pratincola cajfi-ata 

Hvstris leucura 

5 feet in length 



Crocodilus palustris 
From the Red Sea .. 
Cinnyris zeylonica .. 



Passerita mycterizans ... 

With two tails 

Coccystes melanoleucos ... 

Struck by 1 ightning 

From Poona 



Trimeresurus strigatns ... 

From Baroda 

Capra hylocrius 

From Persian Gulf 

Testudo elegans 

Felis caracal 

Felis pardus 

Hyajna striata 

Varanus dracaena 

Calotes rouxii 

(?)Sp 

Crested Black Bunting .. 

White cheeked Crested 

Bulbul. 
Crimson-winged Laughing 

Thrush. 



Collocalia unicolor 
Naga tripudians ... 
Voloccivora Syksii 



From Gujerat w.. 

Muscipeta paradisi 

Chiamela lineata 

Abnormal 

Capra hylocrius 

Varanus dracaena 

Psyllidae sp 

Diaco dussumieri 

Cyiiopis malabaricus .... 

Mygale sp 

From Cauara , .\ 



Lieut. B. Whitehouse, R. N. 

Mr. E L. Chappel, C.S. 
Mr. W. W. Squire, CE. 
Mr. R. P. Strong. 

Do. 
Mr. A, Breul. 
Capt. Dixon. 
Mr. L. H. Butcher. 
Dr. Henderson. 

Do. 

Do. 
Mr. Cowajsee D.Furdoonjee. 
Mr. J. Fleming, C.I.E. 



Lieut. H. E. Barnes. 
Mr. E. L. Cappel, C.S. 
Mr. M. C. Turner. 

Do. 
Mr. S. Tomlinson. 
Mrs. Briscoe. 
Mr. H. F. Hatch. 

Mr. H. W. Barrow. 
Mr. S. Cooke. 
Mr. W. J. Essai. 

Mr. W. Shipp. 
Do. 

Mr. E. M. Slater. 

Mr. Viahbhoocan Atmaram. 

Mr. E. M. Slater. 

Capt. W. Morrison, R.X. 

Mr. Kriahnarao B Xavalkar. 

Capt F. D. Alexander. 

Lieut. A. F. Pinhey. 

Mr E. Von. Hantelmann. 

Capt. R.C. Dixon. 

Rev. F. Dreckmann, S. J. 

Do. 
Mr. J. Parker. 
Do. 

Do. 

Sergt. Major Webb. 
Dr. Langley. 
Mr. C. R. Breudon. 
Mr. G. Carstensen. 
Capt. Becher, B.A. 



Mr. Ameoroodin Tyabji. 
Dr. da Gama. 
Mr. J. E. WilberboBe. 
Mr. W. Lee Kirby. 
Dr. A. C. Gave. 
Mr. W. Holland. 
Mrs. Ricketts. 
Mr. T. R. D. Bell. 

Do. 
Mrs. H. S. Wise.- 

"Do. 
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Contributions to the Library, May and June. 



Title of Book. 



Presented by 



Journal of Comparative Medicine and Surgery, Vol. IX., No 2 
Proceedings of the Zoological Society, 1886. Part 4, 1887, Part 1 
Large Game Shooting in Thibet, Himalayas and N. India 
(Kinloch) 

Nature. Vols, I., II. and III 

British Association Report) 1881 

Fertilization of Orchids (Darwin) 

The Aquarian Naturalist ^^Rymer Jones) 

Bulletin of the Calif omia A oademy of Science, No. 7 

Evolution without Natural Selection (Dixon) 

Wheat and Rice Weevils in India (Cotes) 

Introduction of Insecticides into India (Cotes) 

List of the Butterflies of Khorda in Orissa , 



By exchange 
Mr. Jas. Murray. 
Mr. C. B. Lynch. 

Rev. A. G. Kane. 

Do. 

Do. 
Mr. G.Ormiston,C.E. 
By exchange. 
Oapt. Becher, R. A. 
From the Author. 

Do. 
Mr W. C. Taylor 



AN APPEAL FOR HELP. 

The Honorary Secretary stated that he had heard recently from Mr. Robert 
Wroughton, of Poena, with respect to the collection of Hymenopterous insects (ants, 
bees, wasps, &c.) which that gentleman had for some years past been making for 
the Society. The collection now consisted of 489 species, but as the majority of 
these had been caught in the neighbourhood of Poena, the supply was nearly exhaust- 
ed in that part of the country. The assistance of every member of the Society was 
earnestly solicited in order that this very valuable collection might be increased. 
jVlr. Wroughton was now trying to work out the '* life history" of the different species, 
and was consequently in want of the nests of all sorts of the hymenoptera. The 
females of some wasps were nnknown, and as many of the hymenoptera were sup- 
posed to be parasitic on one another, discoveries could only be made by breeding 
and rearing. " Mud-balls" of all sorts so common on the walls of bath-rooms and 
verandahs, bits of rotten sticks hollowed out and closed up, ** brown paper" nests. 
<fec., should all be carefully collected, and sent to Mr. R. Wroughton, Forest Officer, 
Poona. The best way of transmitting specimens is to send them packed in dry 
sawdust, but each nest should be sent in a separate box. 

EXHIBITS. 

Mr. E. L. Barton exhibited 3 tiger's heads and one bear's head recently mounted 
by him for members of the Society, all of which were greatly admired. 

Mr. John Wallace, C.E., also exhibited a new description of Camp-bed which he 
has recently invented. It appeared to possess the two essentials, strength and 
lightness, and when doubled up in a canvas bag with mosquito curtains, poles, &c., 
complete, weighed only 161bs. 



THE PROPOSED ZOOLOGICAL GARDENS. 

The following letters, written by the Honorary Secretary to the Collector of Bom- 
It) ly and to the Municipal Commissioner, were laid before the meeting :— 
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6, ApoUo Street, Bombay j l^th June^ 1888. 

From the Honorary Secretary, Bombay Natural History Society ; to the Collector 

OF Bombay, Bombay. 

Sir, — (1). I have been requested by the Committee of the Bombay Natural History 
Society to ask you whether the Government of Bombay would be disposed to assist 
the Society in forming a zoologic&l collection and aquarium, by placing at its disposal 
a piece of land, free of rent and taxes, for that special purpose. 

(2). The principal reasons, which have induced the Committee to make the above 
request, are the following :— 

I. The number of valuable and interesting specimens which are constantly being 
offered to the Society by its members from all parts of the country, but which owing 
to want of accommodation, the Committee are unable to accept. 

II. The great interest which the inhabitants of this country take in such collec- 
tions, and the importance of imparting a more accurate knowledge regarding the 
faun^ of India and adjacent countries, regarding which the ignorance of the people 
is so great. 

III. The desire on the part of the Committee of this Society to facilitate and 
promote scientific investigation regarding the habits of tropical animals, birds, and 
fishes, kept under favourable conditions for observation. 

IV. The importance of increasing and improving the supply of fish (both fresh 
and salt water) and other important articles of food. 

V. The necessity of encouraging the acclimatization and domestication of various 
birds and animals, and the importance of improving the indigenoui breeds of 

J cattle and farm-stock in this country. 

3. The few specimens of animals at present kept at the Victoria Gardens 
BycuUa, are not in a satisfactory condition, but in the opinion of the Committee the 
Municipality cannot be expected to incur any considerable expenditure in maintaining 
a zoological collection at the cost of the ratepayers. 

4. The Bombay Natural History Society, although it was started only in 1883, 
is a flourishing and growing institution, with 420 members, and the Committee are 
confident that if Government will grant them a suitable site, they will be able, in a 
few years time, to form a zoological collection which, besides being a credit to the 
City, will become an important educational factor amongst the more intelligent part 
of the native community. 

5. The Committee count on the support of the Municipality of Bombay in carrying 
out its project, and would be prepared, in return, to enter into an agreement for the 
benefit of the poorer ratepayers, never to charge more than one anna entrance fee 
for adults, and half-an-anna for children on all recognised 'public native holidays, 

(6). The site which, in the opinion of the Committee, is the best suited for the 
purpose of a zoological garden and aquarium, is the Ohowpatty cliff, extending from 
the footpath leading up the hill, on the right (formed by the main vvater pipe) to the 
Siri Road on the left, including the vacant land at the foot of the hill. This land 
appears to be of little value for building purposes, but owing to its being protected 
from the strong sea winds, and being at the same time close to Back Bay, it possesses 
particular advantages for a zoological collection and for the erection of fresh and 
salt water aquaria, which the Committee consider to be of so much importance. 
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(7). The Society would also be glad if Government would allow them to rent the 
two bungalows which stand on the piece of land in. question facing the old Chowpatty 
Road. 

(8) . I enclose a rough sketch of the ground which the Society desire (marked with 
blue lines on the plan), and attach a list of the present OflSco-bearers and Managing 
Committee, — I have, &o., 

H. M. PHIPSON, 

Honorary Secretary. 

H. E. Lord Reay, G.O.I.E., LL.D., President, Managing Committee : Hon. 
Mr. Justice Birdwood (Vice-President), Dr. D. MacDonald (Vice-President), Dr. 
G. A. Maconachie (Vice-President), Colonel C. Swinhoe, Rev. Fr^ Drockmann, S. J., 
Dr. T. S. Weir, Dr. Kirtikar, Mr. . J. H. Steel, A.V.D., Mr. G. W. Vidal, C. S., 
Mr. W. P. Sinclair, C.S., Dr. Edith Pochoy, Major W.S. Bisset, R.E., Lieut. H. E. Barnes, 
Mr. J. C» Anderson, Mr. E L. Barton; Mr. A. Leslie, Honorary Treasurer; 
Mr. H. M. Phipson, Honorary Secretary. , 

6, Apollo Streett Bombay ^ Ihth June. 

From the Honorary Skcbetary, Bombay Natural History Society; to the Municipal 
CoMMiSbXONEK, Bombay. 

Sir, — I have been requested by the Committee of the Bombay Natural History 
Society to send you the enclosed copy of a letter, dated to-day, which I have addressed 
to the Collector of Bombay on the subject of a site for a proposed Zoological Garden 
in Bombay. The Committee are about to lay before the members of the Bombay 
Natural History Society some definite proposals, but before doing so they would like 
to know to what extent the Municipality would be disposed to co-operate with them 
in carrying out so desirable a project. 

I am instructed to say that if the Municipality would agree to hand over to this 
Society (in the event of their obtaining the site) the specimens now kept in the 
Victoria Gardens, with the cages, building materials, &c., and to make an annual 
contribution of a sum equal to the amount now spent in maintaining the animals, the 
Committee of the Society would, in return, propose that for the benefit of the poorer 
ratepayers, the Society should bind itself never to charge more than 1 anna for 
adults, and i anna for children, as an entrance fee into its garden on all recogyiised 
native public holidays. 

You will observe that the site which the Committee hope to obtain, and which 
they consider to be most suitable for Zoological Gardens and Aquaria, is the piece 
of vacant land at Chowpatty and the ground which extends up the side of the hill 
to the edge of the cliff. The narrow piece of ornamental land between the road and 
the edge of the cliff, would not be required, and the Society would engage not to 
obscure the view in any way from Irj road. — I have, &c., 

H. M. PHTPSON, 
Honorary Secretary. 
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ation regarding both localities and dates, but here again the 
references to Western India are few and incomplete, I believe 
that at one time Mr* Hume contemplated publishing a new and 
revised edition; indeed, Colonel Marshall in the preface to his work 
mentions having been allowed to take extracts from the manu- 
scripts, which must at that time have been in an advanced stage. 
Mr. Hume having now presented his collection to the British 
Museum, and his time being fully taken up with another and per- 
haps more important subject, renders it extremely unlikely that 
this work will ever be published ; this is to be the more regretted 
as it would have contained much matter especially interesting to 
Western Indian ornithologists. A great deal of information is 
contained in the Bombay Qazetteer, and many valuable notes are to 
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NESTING IN WESTERN INDIA. 

By Lieut. H. E. Baenes. 

Works on Indian Oology are very few, and many years have 
elapsed since the last was written. Colonel MarshalFs book, 
'' Birds Nesting in Indian'' was published in 1877, and although 
most invaluable to collectors, does not describe fully either nests 
or eggs, and contains but few references to this side of India. 
Mr. Hume's splendid work, *' Nests and Eggs of Indian Birds ^'^ 
was published in 1873, and has long been out of print. It describes 
in the most careful manner, both nests and eggs, of all birds 
known to breed in India at that time, and gives the fullest inform- 
ation regarding both localities and dates, but here again the 
references to Western India are few and incomplete, I believe 
that at one time Mr. Hume contemplated publishing a new and 
revised edition; indeed. Colonel Marshall in the preface to his work 
mentions having been allowed to take extracts from the manu- 
scripts, which must at that time have been in an advanced stage. 
Mr. Hume having now presented his collection to the British 
Museum, and his time being fully taken up with another and per- 
haps more important subject, renders it extremely unlikely that 
this work will ever be published ; this is to be the more regretted 
as it would have contained much matter especially interesting to 
Western Indian ornithologists. A great deal of information is 
contained in the Bombay Gazetteer, and many valuable notes are to 
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be found in the pages of Stray Feathers and other publications^ not 
available to the general public. 

The object of this paper is to collect together, in as concise a 
form as possible, all information available on the subject, in the hope 
that it will prove useful to those interested, and form a nucleus 
round which collectors will record their observations, and thus lead 
to a more complete knowledge of bird-life in Western India. 

2.— THE INDIAN KING VU.LTURB. 

Otogyps calvus, Scop, 

The Indian King Vulture is more or less common throughout the 
district ; unlike most Indian vultures, they are solitary in their 
habits, rarely more than two or three being seen together, the third 
one when present being a bird of the year which has not yet 
learned to forage for itself. 

They are of a very quarrelsome disposition, particularly when 
feeding, not allowing any other creature to approach until they 
have satisfied their hunger. 

They breed later than most of the other vultures ; the middle of 
January being quite early enough to search for nests, which are few 
and far between, and long distances have to be gone over before 
much success can be looked for. 

In some parts of the country, the birds make their nests in the 
tops of dense thorny bushes, about ten or twelve feet from the 
ground, but generally they are built on lofty trees ; in the latter 
case the nest is of the usual platform type, but in the former they 
are cup-shaped. 

The egg, there is only one, is very pale greenish-white in colour 
when first laid, but as incubation proceeds, it becomes much dis- 
coloured from the droppings of the parent birds; it is moderately 
fine in texture, and the lining is green ; they vary in shape from a 
long oval to one nearly spherical, but broad ovals predominate. 
They measure 3*4 inches in length by about 2*6 in breadth. 

Sholapur, 26th December to Ist February. J. Davidson, C.8. 

Nassicky 30th January to 1st March. „ 

Doesa, IMi September to 28th February. H, E^ Barnes. 

Neemuch^ 13th February to 1st March. „ 

JSydrabad, Sind, lith March {nestling). „ 

Eastern Narra^ Sind^ Ibth February to loth April. S. Doig,Ekq. 

Barodaj Ibth April (nestling). fl". Littledale, Esq. 
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3 bis— THE BAY VULTURE. 

Gyps fulvescens, Hume, 

The Bay Vulture occurs not uncommonly in the northern portion 
of the district, where it is a permanent resident, breeding during 
the months of January and February, making a huge platform stick 
nest, on a lofty tree, and laying a single white egg, which is larger 
than that of either the King or the White-backed Vultures. . 

Baroda, I3th to20lh February, mostly young. H. Littledale, Esq, 

4 bis— TEE COMMON CLIFF VULTURE. 

Gyps pallescens, Hume, 

The Common Cliflf Vulture occurs throughout the greater portion 
of the district, but has not as yet been recorded from Sind. They 
are permanent residents, but retire to the nearest suitable hills to 
breed during the cold season. They place their nests on ledges in 
the faces of almost inaccessible cliffs; they are both difficult and 
dangerous to get at, as in most cases a man has to be drawn up 
from below, or let down from above. The nests, although so hard 
to get at, are easily found, owing to the conspicuous patches of 
white on the cliffs near them ; these patches are the accumulated 
droppings of the birds. The nest is a mere collection of grass or 
sticks ; the egg, there is only one, is usually a longish oval in shape, 
and is dingy unspotted greyish- white in colour, but is occasionally 
spotted with pale rusty-red and faint purplish-brown. They vary 
enormously in size, but the average is 3' 61 inches in length by 
about 2*71 in breadth. 

It is only of late years that this vulture has been discriminated, it 
having formerly been confounded with the Long-billed Brown 
Vulture, Gyps indicus, Scop,, from which it differs in many respects. 

Khandesh, 23rd December to 5th January {inc. eggs and nestlings). 

J. Davidson, C,8» 

NassicJc, 30th December. „ „ „ 

AboOf 27th December, H E. Barnes. 

5.— THE WHITE-BACKED VULTURE. 

Pseudogyps bengalensisy Gm. 

The White-backed is the commonest of our Indian vultures, 
breeding in all parts of the country, from early in October to 
about the middle of December. They breed on loft^ tt^^^^ va. 
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colonies, sometimes as many as twenty nests being fonnd on a single 
tree; these nests are placed at various heights, some being not more 
than ten or twelve feet from the ground, whilst others are 
placed near the top, each branch of any size being crowned with 
a nest. They never lay more than one egg, and this is somewhat 
smaller than that of the King Vulture, measuring about 8*25 
inches in length by nearly 2*4 in breadth. 

It is rather coarse in texture, and the lining is deep green. 
Some eggs are unspotted greyish-white, but many of them are 
sparingly and faintly blotched with reddish-brown. Like most 
vulture eggs they are generally discoloured by the droppings of 
the parent birds. 

Pancli MahalSy 12th to 24th November, /. Davidson^ C. S. 

Nassicic, 25th November^ 99 

Deesa^ 25th December to \9ih February (yoting). H. E. Barnes. 
Neemuch, 9th November to 2nd December (inc. eggs), „ 

Eydrabad, Sind, 4th to lOth December ,, 

Eastern Narra, Sind, Ibth Nov. to Ibth December. 8, Doig, Esq. 
JBaroda, 2bth November to 20th February. H. Littledalei Esq. 

6.— THE SCAVENGER VULTURE. 

Neoph'on ginginianus, Lath. 

The White or Scavenger Vulture is common throughout Western 
India, frequenting the neighbourhood of villages in preference to less 
populous places, for reasons indicated by its name. They breed 
from early in March to the end of April ; the nests are solitary, 
and are found in various situations, — the cornices of buildings, 
ledges in the faces of rocky or clayey cliflfs, and more commonly 
on trees ; when in the latter situation, it is not usually placed in a 
fork, but is built on a large horizontal branch at its junction with 
the trunk. Mr. Littledale says, '*they never breed on trees in 
Sind " (this is quite in accordance with my own experience) ; 
about Baroda always on trees; in hilly jungles on cliffs by 
preference. About Neemuch they always build on trees. 

The nest is a large, loose untidy affair, often lined with rags/ 
The eggs, two in number, are broadish oval in shape, of a greyish- 
white ground colour, beautifully streaked and blotched with deep 
reddish-brown ; some of them are so richly marked as to leave 
Jittle or none of the ground colour visible, whilst others are 
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comparatively plain, and occasionally even a dingy white. They 
vary greatly in size, but average 2*62 inches in length by about 
1'96 in breadth. 

Many naturalisbs prefer to consider this vulture as a variety, or 
9kt most a sub-species of the Egyptian vulture, Neophron percnop- 
terusj Lin, This latter breeds at Chaman, South Afghanistan. 

The eggs are considerably larger but less highly coloured than 
those of the Indian bird. 

Eastern Narra, Sind, March and April, S, Boig^ Esq. 

Eydrabad^ Sindy 22nd March to 22nd April. H. E. Barnes. 
Eeesa, 20th March to Ibth April, „ 

Neemuch, ISth March to 29th Apnl, „ 

Panch Mahals, 9th March. J. Davidson , C. 8. 

Khandeshi 2nd March, ,, 

Nassick,, 2nd to 22nd March, ,, 

Baroda, 3rd to "ilth March. H. Littledale^ Esq.. 

9.— THE SHAHIN. 

Falco peregrinator y Sund. 

The Shahin is the least common of our resident falcons, but it 
occurs in suitable localities throughout the region, its favourite 
resort being the neighbourhood of high rocky hills, where it breeds, 
choosing a hole in the face of an almost inaccessible cliff. I have 
never been able to secure an egg, but I saw a pair making prepa- 
rations for breeding near the waterfall at Patelpani, close to 
Mhow, the very same place where, years ago, Jerdon found an 
eyrie. Colonel Butler reports another eyrie at Khandala, and 
Mr. Davidson, C. S., West Khandesh, found a nest containing three 
fully fledged young ones in May, so that most probably the eggs 
were laid in March or early in April. He has also seen an eyrie at 
Matheran. The egg is said to resemble that of the Laggar Falcon, 
but to be somewhat narrower and not so highly coloured, but as 
the description was admittedly taken from a single egg it may 
not hold good in all cases. 

They are great game destroyers. 

11.— THE LAGGAR FALCON. 
Falco jugger, J. E, Gr. 

The Laggar is our commonest falcon, being generally distributed 
throughout the entire district ; they nest indifferentVj otl X^'t^^'?^^ wsl 



210 BOMBAY NATURAL HISTORY SOCIETY. 

ledges in the faces of cliffs, cornices of buildings, &c. In the first 
case, they usually appropriate the deserted nest of a Tawny Eagle 
or other bird. Most of them lay in the latter half of January and in 
February, but eggs are occasionally found in March. The nest is 
composed of small sticks and twigs ; the eggs, four in number, are 
nearly perfect ovals in shape, somewhat chalky in texture, and are of 
a dingy yellowish-brown colour, clouded, mottled, and blotched with 
reddish-brown. When first taken they are often highly coloured, 
but if exposed to light soon fade. They average rather more than 
two inches in length by about 1*57 in breadth. 

SholapuVj 4th January to 9th March. J, t^avidson^ C,8. 

Khandeshj 22nd January, „ 

Neemuchj 30th January to 27th February, H. E. Barnes, 

Hydrahad, Sind, \2th Fehruai^ to Ibth March, „ 

Poena, 6th May (fledged nestlings). „ 

E, Narra, Sind, 10th to Ibth February. S. Edgy Esq. 

16.— THE KED-HEADED MERLIN. 

Falco chiquera. Baud. 

The Turumti or Red-headed Merlin is common throughout the 
district, frequenting open country in the neighbourhood of cultiva- 
tion, preying chiefly on small birds and mice. It breeds during 
February and March, making its nest in a fork near the top of a 
densely foliaged tree ; it is cup-shaped, neatly and compactly made, 
and is composed of sticks and twigs lined with grass roots. The 
eggs, four in number, are not unlike those of the Laggar Falcon, but 
are of course much smaller. Some of them are dingy yellowish-brown 
in colour, spotted and freckled with darker brown, but often they 
are of a deep red colour ; these last are very beautiful. They 
average 1'66 inches in length by rather more than 1-26 in breadth. 
The nest would often remain undiscovered were it not that the birds 
are so noisy and pugnacious during the breeding season, sallying out 
and attacking any bird approaching the nest, no matter how large, 
not hesitating even to attack a Tawny Eagle, should one intrude • 

Sholapur, 27th February to 1st March. /. Davidson, C.8. 

Khandesh, I4;th February. 

Nassiclc, 1 5th February to 29th March, 

Deesa, 2nd March to 3rd April (inc. eggs), H, E. Barnes. 

Hydrabad^ Sindj 15th March. „ 

Eastern Narra, Sind, 16th April, S, Doig, Esq. 
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17.— THE KESTREL. 

Cerchneis tinnunculus, Lin. 

Most of the Kestrels found in Western India are cold weather 
visitants only, retiring to the mountain ranges to breed, many of 
.them leaving tbe country altogether for this purpose. They are 
known to breed on the Nilgiris, and Mr. Davidson, C.S., found nests 
containing young in May on the Ghats in the Nassiok district. I am 
indebted to him for the following interesting note: — " This is, as a 
rule, a migrant, but a fair number breed all along the ghats in the 
Na«sick district. I have never taken the eggs, but I have shot the 
*' young on the sides of the cliflfs while unable to fly. They breed in 
holes in the cliflTsj and as there are a great many holes equally 
suitable, the nests are hard to find. To get at them one party has 
to stay below the cliffs, probably 200 feet from the top, and 
another with a rope ladder above. As the holes in which the bird 
** nests are very deep and often 100 feet from the top, it is simply 
" luck to find the right one, and one in a position that the man let 
'* down the cliff can reach." 

They breed very commonly in the Bolan Pass and on the Khoja 
Amran Mountains in Southern Afghanistan. 

At this latter place I found many nests. The nest is generally 
on a ledge or in a hole in the face of a cliff, but I once took four 
eggs from a nest that originally belonged to a common magpie. 

The nest is of no particular shape, often taking the form of 
the place m which it is built ; it is composed of small twigs, and all 
those that I have seen have been unlined. The eggs, four in 
number, rarely five, are broad ovals in shape, somewhat compressed 
at one end. The colour varies from light to dark brick or blood- 
red, mottled, blotched, and freckled with darker shades of the same 
colour, but yellowish-brown varieties also occur. They measure 
1*58 inches in length by about 1*2 in breadth. 

Chaman. H. E, Barnes. 

Nassick, May. Nestlings. /. Davidson^ C.8. 

23.— THE SHIKRA. 
Astur hadiuSf Gm» 

Of the many hawks that occur in India, the Shikra is perhaps 
the commonest, and is the only one that is known, to V^T^^Sc'va. oxix 
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district, though most probably one or two of the others do so on 
the higher mountain ranges. 

The Shikra breeds during April and May, making a shallow cup- 
shaped nest, rather smaller than that of the Turmuti, and not so 
neatly or so compactly built j like the latter it is composed of sticks 
and twigs, lined with grass-roots; it takes them a very long time 
to build it. 

The eggs, three or four in number, are oval in shape, and measure 
1*54 inches in length by about r23 in breadth. In colour, they are 
pale, glossless, bluish-white, ummarked, as a rule, very rarely v^itha 
few pale brown blotches. 

Neerhuck 2nd to SOth April, H. E. Barnes, 

Much too common to need further details. 

28.— THE SPOTTED EAGLE. 

Aquila clang a^ Fall. 

I have never found this bird breeding, but am indebted to 
Mr. J. Davidson, C.S., for the following interesting note: — 

^^Not uncommon in the Tapti Valley, breeding in the hot 
*^ weather in high trees, along the water courses coming out of 
^^the hills. The nest is placed in a fork, not near the top of the 
*' tree, but very similar in position to that of L, cirrhatus ; it is 
" however smaller. The birds so far as I have been able to observe 
" lay but a single Ggg»'' 

Khandesh, I3th April^ 2 single eggs. J. Davidson^ C.8. 

29.— THE INDIAN TAWNY EAGLE. 

Aquila vindhianay FrankL 

The Tawny Eagle is fairly common throughout Western India, 
except perhaps in the more densely-wooded or marshy tracts ; they 
breed from about the end of October up to the middle of March, 
but most eggs will be found during the months of December and 
January. 

The nest which is flat is composed of sticks^ lined with green 
leaves, and is placed on the small branches near the top of a high 
tree, occasionally in a fork ; the eggs, two in number, seldom three, 
are subject to much variation in size and shape, but are usually a 
broadish oval, slightly narrower at one end ; the average of a large 
number measured was 2*62 inches in length by nearly 2*12 in 
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breadth ; the texture is fine, and the lining pure sea-green. In 
colour the eggs are greyish-white, more or less spotted with 
brown and reddish-brown ; sometimes the markings are bright and 
well defined, but as a rule they are not richly coloured, 

Neemuch, 20th November to 2nd March. B. E. Barnes. 

Too common for further details. 

30.— THE LONG-LEGGED EAGLE. 
Aquila hastata, Less, 

Mr. J. Davidson, C.S., has kindly furnished me with the follow- 
ing note :— 

" This was the common eagle of Central Mysore, and no doubt 
" extends northwards into the Belgaum district. I took a nest in 
"Mysore on the 13th March 1877, which contained one very bril- 
'* liantly coloured egg. The bird which I shot would have laid 
*' another the next day ; the nest had apparently been a large one, 
''but was blown down, and the egg was laid on a heap of sticks, not 
''as big as an ordinary nest of the Shikra ; it was in a fork and 
" not in the branches of a tree.*' 

83.— THE CRESTLESS HAWK EAGLE. 

Nisaetus fasciatus, Om. 

The Crestless Hawk Eagle occurs throughout the district, but is 
nowhere common. They breed principally during December and 
January, but eggs are occasionally found early and later. They 
nest, as a rule, on ledges of rocky cliSs, which are often very diflScult 
of access, owing to the site chosen being under a projecting crag, but 
sometimes they breed on trees. The nest when on a cliff is a small 
one, but when on a tree it is of an enormous size ; it is composed of 
sticks lined with green leaves. The eggs, two in number, are 
moderately broad ovals^- measuring 2*75 inches in length by about 
2 in breadth; they are pale greyish-white in colour, sometimes 
unspotted, but are generally thinly marked with yellowish or 
reddish-brown spots. They are seldom if ever richly-coloured. 
This bird does not use the same nest yearly ; it seems to have two 
or three eyries in the same neighbourhood, and breeds in one of them. 

Sholapur^ 15th January. J. Davidson^ G. 8. 

Khandesh, 2ith Dec, to 5th January. (Cliffs,) ^^ 

80 
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35.— THE CRESTED HAWK EAGLE. 
Limndetus cirrhatus, Gm. 

The Crested Hawk Eagle is confined to the hilly tracts of the 
district, and appears to be uncommon everywhere, except perhaps in 
Ratnagiri.* They breed during the first three months of the year, 
making a large stick nest high up in a fork of a lofty tree ; it is 
usually lined with green leaves. They lay but a single egg, which is 
white, devoid of markings ; the lining is pale green, and it measures 
2*65 inches in length by 1*9 in breadth. 

Although they allow no other bird to build on or near the tree 
in which they have placed their nest, yet they make no attempt to 
defend it from the attack of a bird-nester, and forsake it on the least 
provocation. 

They are a long time making their nest, and it is often finished 
weeks before the egg is laid. 

Khandeshj IGth February to 13th April. J, Davidson^ C.S. 

.8. Kanara, December to April. C. Vidal, G.S. 

38.— THE COMMON SERPENT EAGLE. 
Circdetus gallicus, Om, 

The Common Serpent or Short-toed Eagle is sparingly distri- 
buted throughout the greater part of Western India, but has not as 
yet been recorded from Ratnagiri. They are permanent residents 
breeding during the first three months of the year, placing their 
nests as a rule on trees, more rarely on ledges in the faces of rocky 
ar clayey CUB'S. 

The nests are rather large, and are composed of sticks, sometimes 
with grass intermixed, and they are often lined with green leaves. 

The egg, they lay but one, is broad oval in shape, slightly taper- 
ing at one end ; it varies a good deal in size, but the average is 2*9 
inches in length by about 2*3 in breadth; it is unspotted bluish- 
white in colour. The egg lining is a beautiful sap-green. Although 
they frequent the neighbourhood of the nest for a long time after it 
has been robbed, they do not appear to lay a second time. This 
Eagle is the Jean-le-blanc of the French, so called from its beauti- 
ful white breast. 



* Mr. Davidsou, C.S., found this to be tho common Eagle of W. EhandeBlu 
Ftde B. N. E, S. Journal, p. 194, No. 4, Vol. I. 
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Mr. Davidson, C.S., found it breeding east of Sholapur, on cliffs, 
in December and January. 
Neemuch^ 2nd March. E. E. Barnes. 

S9.— THE CRESTED SERPENT EAGLE. 

Spilornis clieela, Lath. 

The Crested Serpent or Indian Harrier Eagle is very rare, but 
specimens have been obtained from several widely separated 
localities within the limits of the Presidency. 

* A specimen in the Bombay Natural History Society^s collection 
bears a label, stating that it was shot off the nest, which contained 
but a single e^g. 

The nest is placed in a fork halfway up a tree, always in the neigh- 
bourhood of water ; it is made of sticks and twigs, lined with grass 
and green leaves. The egg, they do not appear to lay more than one, 
is generally of an oval shape, rather smaller at one end ; the colour 
is greenish' y bluish-, seldom reddish-white, and is more or less 
spotted and blotched with reddish or ptirplish- brown. They are 
occasionally very richly coloured. 

Mr. Hume found the eggs to average 2*78 inches in length by 
nearly 2*2 in breadth. They breed during the hot season. 

39 biV— THE LESSER HARRIER EAGLE. 

Spilornis melanotis, Jerd. 

The Lesser Harrier Eagle is not uncommon in the Ratnagiri dis- 
trict, and 18 sparingly distributed in the hill}^ tracts and jungles 
along the Western Ghats, where it is said to breed during the hot 
weather, both nest and eggs being of the same type as those of the 
larger and better known Serpent Eagle, Spilornis clieela, but the 
eggs, occasionally at least, are two in number, and are smaller. 

Not much is known at present regarding the nidification of this 
interesting bird. 

It is considered by many to be only a sub-species of S, cheela, 
but I believe an examination of the specimens in Mr. A. 0. Hume's 
collection (now in the British Museum), would result in its re- 
establishment as a good species. 

8. Kmkan, 18tt to 20th March. 0. Vidal, C.S. 

• This specimen wss shot by Mr. H. Lifctledale, at Pattra, Panch Mahals, 12th 
April, 1889. Vide B. N: H. 8. Jt)nrnal, p. 195, No. 4, Vol. I. 
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42. -THE INDIAN RING-TAILED EAGLE. 

Ealideius leiicoryphusy Pall, 

The Indian Ring-tailed or Fishing Eagle is very common in Sind, 
and occurs, but more sparingly, in Guzerat and Rajpootana, 

They breed during November, December and January, making a 
huge stick nest, high up in a tree, always in the immediate vicinity 
of water. As the birds use the same nest year after year, it is often 
of immense size, some of the sticks composing it being as thick as 
a man's arm. They make no attempt to defend their nest while it 
is being plundered, and if the eggs are taken, will lay another clutch 
within a fortnight. 

The eggs, two or three in number, as often one as the other, are 
usually broad ovals in shape, averaging 2*8 inches in length by 
about 2-17 in breadth; they are unspotted white in colour, but get 
much soiled as incubation proceeds. 

Hydrabad, Sind, 26th Nov. to 3rd Jan. H. E. Barnes. 

E, Narra, Bind, November and December. S. Doig, Esq. 

Baroda, 26th November. H. LittledalOf Esq. 

43.— THE GREY-BACKED SEA EAGLE. 

Halidetus leucogaster^ Ghn. 

The Grey-backed Sea Eagle appears to be restricted to the Sea 
Coast and a few miles up the larger rivers; it does not occur in Sind. 

They nest during November and December on trees, which they 
occupy continuously, whether breeding or not. 

The ground beneath the nest is strewed with snake and fish bones, 
and other debris. Dr. Jerdon, in the Birds of India, gives a good ac- 
count of a colony he visited at Pigeon Island, and Mr. Vidal a still 
better one in his Eatnagiri Birds, written for the Bombay Oazetie&r. 

The eggs, two in number, are unspotted white, measuring about 
3 inches in length by 2*06 in breadth. 

These eagles do not restrict themselves to a snake or fish diet 
but occasionally help themselves to a fisherman's fowl. 

8. Konkan, October to December, 0. Vidal C.8. 

48.— THE WHITE-EYED BUZZARD. 
Butastur teesa, FranJcU 
The White-eyed Buzzard is common in all parts of the district, 
except in Ratnagiri and the more densely-wooded tracts, where it 
23 rare. It is a permanent resident, wherever it occurs, breeding 
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jcnuch later than most other members of the family, the month of 
^pril being the best to search for eggs. 

The nest is placed in a fork high up in a densely-foliaged tree 
^usaally an oater one of some small clump, and is rather a loose un- 
'fcidy affair, composed of sticks and twigs, and is unlined. It is often 
<x>mpleted long before the birds are ready to lay. 

The eggs, three in number, occasionally only two, much more 

x'arely four, are broad oval in shape, and unspotted greyish or bluish- 

^^?vhite in colour, averaging rather more than 1*8 inches in length by 

3 'oS in breadth. The egg lining is sea-green. The birds hang 

stbout the nests for days after it has been robbed, and sometimes 

lay again. They build a new nest every year. 

Neemuch, bth ApriL H. E. Barnes, 

They are too common to need further details. 

55.— THE BRAHMINY KITE. 
Haliastur Indiis, Bodd, 

The Maroon-backed or Brahminy Kite is distributed more or 
Xess commonly throughout the district, but is much more plentiful 
on the sea coast and in the vicinity of the larger rivers. 

It breeds during the first three months of the year, making its 
xiest on any large tree, as a rule in the immediate vicinity of water, 
cjocoanut palms when available being preferred ; it is composed of 
sticks, and is generally unlined. 

The eggs, two in number, are moderately broad oval in shape, 
averaging about 2 inches in length, by nearly 1*65 in breadth; they 
«,re greyish-white in colour, feebly spotted with pale dingy and red- 
dish-brown. They are rather smaller than those of the Common 
lEIite. They do not defend their nests from the assaults of the bird- 
nester, and desert them on the least provocation. 

E, Narra, Sind^ Uh April. S, Doig, Esq. 

Hydrabad, 8ind, 3rd March. H. E. Barnes. 

Bombay, 2nd February. „ 

Khandesh, 29th January. J. Davidson, C.8. 

Nassich, ith December to 16th January. „ 

8, Konhan, January to March. G. Vidal, C.8. 

56.— THE PARIAH KITE. 

Milvus govinda, Sykes. 
The Common or Pariah Kite is abundant throughout Western 
India; it has a most extensive breeding seaaoii, iio\mxi^\ici«\% ^-^ixS:^ 
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in September^ and egga have been taken as late as the middle of 
April, but November and February are the months in which most 
eggs will be found. It is very probable that they breed twice in the 
year. They are by no means fastidious in selecting a site for a nest, 
but commonly a fork, high up in a tree, or a flat branch at its junction 
with the trunk is chosen, no matter whether it is situated in the 
open jungle, in a compound, or in the very midst of a village or town. 
A tree in the vicinity of a meat market is often selected, and the cor- 
nice of a building is sometimes made use of, but this latter not 
often, except perhaps in a place like Karachi, where suitable trees 
are rare. The nest is an untidy mass of sticks and twigs, lined with 
leaves, rags, or any other available rubbish. The eggs, two in 
number, often three, are oval in shape, and average 2*2 inches in 
length by about 1*77 in breadth. They are greyish-white in 
colour, spotted, speckled, streaked, blotched, clouded, or mottled, 
with various shades of brown and red. Some few of the eggs are 
almost unmarked but occasionally they are handsomely and richly 
coloured, having blood-red blotches clearly defined on a white 
ground; between these two extremes every possible variety occurs. 
They are very fierce in the defence of their nests, especially when 
tbey contain young or much incubated eggs, swooping down 
and striking the climber with wings and claws. They are good 
and useful scavengers, but are nevertheless a great nuisance, 
especially near a poultry yard, having a predilection for young 
chickens, and they often succeed in carrying off a sickly half-grown 
fowl. 

They infest camps, and seem to know the time for dinner or other 
meals, being much more numerous and active at these times than at 
others ; a piece of meat left exposed for a moment is certain to be 
carried off, the successful marauder being closely followed by his 
fellow kites, each eager to take it from him, and the coveted morsel 
changes owners many times before it is finally disposed of. 

The nests are too common to need detailed dates. 

57.— THE HONEY BUZZARD. 

Pernis ptilorhynchus ^ Tern, 
The Honey Buzzard is comparatively rare, only occurring 
as a straggler throughout the greater portion of the district, but 
in the Deccan and more eastern parts of the Presidency it is less 
uncommon. 
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Messrs. Doig and Littledale found a nest, one egg, at Singargarh, 
2iear Seonth, Panch Mahals, on the 25th April 1886.. The egg was 
-white, faintly marked with brown at the larger end. Vide B. N. H. 8. 
Journal, p. 195, No. 4, Vol. L 

It is probably a permanent resident in those places in which it 
occurs, breeding during the hot season, making its nest on trees, 
a.t some height from the ground. The nest is neatly and compactly 
"built, well lined with dead leaves. The eggs, two in number, are 
"broad oval in shape, many of ^ them being almost spherical; they 
measure about 2 inches in length by 1*72 in breadth. The ground 
colour varies from white to buffy-white, and the markings (consist- 
ing of blotches, clouds and mottlings) vary from reddish-brown ta 
deep blood-red. They are as a rule very richly coloured. The sh-ell 
is thin and brittle, smooth in texture, and usually quite devoid of 
gloss; the Qgg lining varies from greenish-white to dingy yellow- 
ish green. 

Mr. Davidson says, in epis: "I think it breeds very sparsely 
*^in this Presidency. I took a nest in Mysore, on the 14th February 
/**1878, and I have had eggs sent me from Tanna, taken, I believe, 
*' in March. The nest I took was quite invisible from below the 
^' tree, and was high up in a thick mango. I saw the bird carrying 
*' sticks into the tree, otherwise I should never have found the 
''nest.'' 

59.— THE BLICK-WINGED KITE. 
Elanus cceruleus, Desf, 

The Black-winged Kite is distributed generally throughout the 
plain portion of the Presidency, sparingly in the north but becoming 
'■more common in the Deccan. It breeds at the close of the year, 
luilding a neat compact stick nest, lined with grass, in a fork in 
Ihe upper portion of a tree. The eggs, three or four in number^ are 
l)road oval in shape, measuring about 1*5 inches in length by a little 
less than 1*2 in breadth; they are greyish or creamy-white in colour, 
mottled and clouded with various shades of reddish-brown and 
clingy-red, occasionally approaching to blood-red ; they are rather 
tjhalky in texture, and the egg lining is pale sea-green. 

Mr. H. Littledale found a nest containing three incubated eggs 
at Tandalja, two miles from Baroda, on the 23rd October 1885, and 
a nest with young birds early in the same month, — B. N, H. 8. 
Journal, page SO, No. 2, Vol. I. 



» 
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Mr. Davidson, C.S., notes that the birds were very comma 
during the season of 1878 to 1879, at Sholapur, Poena, and Khan- 
desh; I also foand it not uncommon at Deesa about the same time 
Mr. Davidson has taken many nests at Sholapur and Ehandesh, an 
he remarks that the nests were generally on small babool trees, 
from fifteen to twenty feet from the ground, but occasionally 
up in a tree. 

Sholapur, 20th September to ith ApriL J. Davidson^ C./S. 

Khandesh, 1th November, „ 

60.— THE INDIAN SCREECH OWL. 

Strix javanicai Om. 

The Indian Screech Owl is more or less common throughout th^^ -•© 
whole of Western India, less so in Sind and the North, more sc^^ ^^ 
in the Deccan and the South. They breed during December an^E:^^ 
January, occasionally later, in holes, in trees, wells and buildingSj^: ^^> 
making no nest. The eggs are less spherical in shape than those o9^^^^ 
owls usually are, averaging 1*69 inches in length by about 1*28 ium:^^^ 
breadth ; in number they vary from four to eight ; probably when-^^^^^ 
more than four are found, they are the joint produce of two 
birds. 

In colour they are unspotted white, with just a faint tinge of 
cream. The texture is fine and compact, and they have but little 
gloss. 

Deesa, 16th January, H* E. Barnes, 

Satara, 26th February, J". Davidson^ G,S. 

Khandeish, Ist December to Ist February* „ 

65.— THE MOTTLED WOOD OWL. 
Syrnium ocellatum^ Less. 

With the exception of Sind, the Mottled Wood Owl has been 
recorded from all parts of the Presidency. It is, however, somewhat 
locally distributed, not occurring as a rule in heavy forest, but much 
aflFecting small topes of trees in the vicinity of villages. It breeds 
during January and February, occasionally later, laying its eggs in 
holes in trees, or in a depression formed by one or more branches ; 
it makes no nest. The eggs, two in number, are very bro^ ovals, 
measuring nearly two inches in length by about 1*67 in^readth. 

They are unspotted white in colour, many of them having ai barely 

» 
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perceptible creamy tinge. The eggs are very large for the size of 
the bird. 

Khandeish, lOth Dec, to I2th February, J, Davidson C.S. 

Nassick, 1 6th Dec. to 2Sth February. ,^ 

Saugor, 20th Nov, to 4th January. H, E. Barnes. 

8. Konhan, January, G. Vidal, 0,8. 

Baroda, March. H, Littledale, Esq. 

69.— THE ROCKlHORNED OWL. 
Bubo bengalensisj Frankl. 

- The Rock-Horned Owl is common in suitable places throughout the 
district, with the exception of Sind, where it appears to be rare. It 
frequents river banks and nullahs, breeding from January to about 
the middle of March ; but eggs are occasionally found both earlier 
and later. It makes no nest, but lays its eggs in a depression on the 
ground, under the shelter of a rock. They are three or four in num- 
ber, rarely five, and are nearly perfect ovals in shape, measuring 2*1 
inches in length by 1'73 in breadth. They are small for the size of 
the bird. In colour they are white, with a faint creamy tinge; they 
scarcely diflPer from those of the Mottled Wood Owl. 

8hola'pur, 6th to 'i2th December J. Davidson, 0.8. 
Khandesh, 2bth November to 29th February, „ 

Nassick, 22nd January. „ . 

Poona, 14}th February, H, E. Barnes, 
Neemuchj 2nd March to 27th Ajprih „ 

Baroda, March, E. Littledale, Esq. 

70.— THE DUSKY HORNED OWL. 

Bubo coromandus, Lath, 

The Dusky Horned Owl is common in the northern portion of 
t}he Presidency, but appears to be absent from the South, It greatly 
affects mango topes in the vicinity of villages and along the banks 
of rivers and canals. It breeds as a rule during the months of 
I)ecember and January, but eggs are often found much later. The 
^est is usually of large size, owing to its being used during many 
successive seasons. It is composed of sticks, and is generally placed 
in a stout fork in a lofty and densely-foHa'ged tree, but is occa- 
sionally built on a flat horizontal branch, or in a depression at the 
;i unction of a branch with the trunk. The eggs, two in number, are 
coarse in texture, and faint creamy -white m ecAowi •, \>^y^^^^^ 

31 
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they are broad ovals, but vary much both in shape and size ; they 
average 2*33 inches in length by about 189 in breadth. 

Khandeish, 2nd January. J, Davidson, C.8. 

Neemuchf 7th .Decembar to 5th January. H. E, Barnes. 

Hydrabad, Bind, 14th December. ,, 

E. Narra, Sind, December S. Doiy, Esq. 

72.— THE BROWN FISH OWL. 

Ketupa cei/lonensis, Gm. 

The Brown Fish Owl is rare in the north, but becomes more 
common towards the south. Its usual haunts are in the thick jungle 
along the banks of rivers and streams. It breeds from January to 
March. The nest is found in a variety of situations, in a hole in a tree, 
in a hollow in the fork of a tree, in a deserted Fishing Eagle's nest, 
or even on a ledge in the face of a cliff on the bank of a river. The 
eggs, two in number, occasionally three, are broad oval in shape, 
white in colour, with a barely perceptible creamy tinge. They average 
about the same size as those of the Dusky Horned Owl, from which 
they are not distinguishable. A fresh and an incubated egg will 
often be found in the same nest, owing to the female commencing 
to sit as soon as the first egg is laid. This habit seems to be 
general amongst the the owls. The diet of these birds is not con- 
fined so exclusively to fish as is so generally supposed. 

Satara, \Uh February. /. Davidson, C.S. 

Khandeish, \9th January. „ 

Nassich, 16th January, „ 

8, Konkan, Jan. to March, G. Vidalf G.S. 

75 <er.— THE LARGE SCOPS OWL. 

Scops bakkamunay Forst. 

The Large Scops Owl occurs, but is by no means common in Sind, 
Rajpootana, and some parts of Guzerat, but has not as yet been 
recorded from the more southern parts of the district. 

It breeds from January to March, making a scanty nest of dead 
leaves and feathers in a hole in a tree. 

The eggs, two in number, are very spherical in shape, measur- 
ing 1*25 inches in length by about 1*05 in breadth. They are 
pure glossy white in colour. 

Khandeish, 11th Dec, vac. eggs and nestling, J. Davidson^ C.S. 

Nassicky 19th March^ fully fledqed young. „ 
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75 quat—TRE MALABAR SCOPS OWL. 

Scops malaharicusy Jerd. 
The Malabar Scops Owl occurs not uncommonly in Ratnagiri, but 
does not appear to have been recorded from any other district in 
Western India. 

It frequents thick groves and cocoanut gardens. It is a perma- 
. nent resident where it occurs, breeding very early in the year in 
holes in trees. 

The eggs, three to six in number, are glossy white in colour, aud 
are almost spherical in shape. 

S. Konkan, Jan, and February. (J, Vidal C.S. 

76.— THE SPOTTED OWLET, 
Carina brama, Tern. 

The Spotted Owlet is common throughout Western India, except 
on the ghats and "in the adjacent forest country; it appears to be 
absent from Ratnagiri, or at most to be exceedingly rare. It is a 
permanent resident, breeding during March and April. It is not 
particular in its choice of a site for a nest. An old decayed tree will 
aflford a lodging for several pairs j in fact, holes in trees are their 
favourite nesting places, and they may often be seen peeping out 
even in the middle of the day. Holes in wells, in old buildings, in 
walls, under the eaves of houses, and holes in haystacks are each 
and all made use of by this very accommodating bird. They do not 
make an elaborate nest, a few dead leaves, pieces of grass and feathers 
thrown together anyhow, suffice for their requirements. The eggs, 
four in number, are often found in different stages of incubation; 
they are pure white in colour, and are rather broad ovals in shape, 
measuring 1*25 inches in length by about an inch in breadth. 

This bird is too common to need detailed dates. 

76 ^mTi^.— HETEROGLAUX BLEWITTI, Hume. 

Mr. Davidson, C.S., found this bird to be a permanent resident 
in the plains jungle, north of the Tapti, but never found a nest. 

77.— THE JUNGLE OWLET. 
Qlaucidium radiatum, Tick. 

The Jungle Owl appears to be absent from Sind. It occurs in 
the jangle at the foot of Mount Abu, and through the Panch Mahals, 
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and is not uncommon on the Khandeish hills. At Ratnagiri it is 

replaced by a bird intermediate between it and the Malabar Owlet 
It breeds during April and May, much in the same manner a^s s 

the Spotted Owlet does, and the eggs do not diflfer in any respec — ^t 

from those of that bird. 

Abu, 28th April, nestlings. H. E. Barnes, 

Khandeish, I4th April, J. Davidson, ^ '^ 

Nassick, 2bth April to 2lst May. „ 

78. -THE MALABAR OWLET. 
Glaucidium rtialabaricum, Bly» 

Typical specimens of the Malabar and Jungle Owlets differ con- ^^i" 
siderably, but these diflferences are bridged over by so many inter- ^*^- 
mediate forms, that it seems doubtful whether the one is anythin^^^ g 
more than a local race or variety of the other. The owlets or -^^i^f 
Ratnagiri and the southern portions of the district generallj ^^l ^7 
approach nearer to the type of Q, malabaricum than they do to tha^-^^ 
of G. radiatum; it is better, therefore, for the present to consider^ '^^ 
them as distinct. 

It is a permanent resident, breeding during March and Aprils i^» 
laying its eggs, which are indistinguishable from those of the Spotted^^^^^ 
and Jungle Owlets, in holes in trees. 

They seem more diurnal in their habits than other members of the^^^® 
family usually are. 

S. Eonhan, Uth April. J. Vidal, O.S^ ^^' 



NOTES ON SAMBHUR AND SAMBHUR STALKING. 

( Read at the Society's Meeting on 6th August 1888. ) 

By Mr. Reginald Gilbert. 

My experience of the sambhur are confined to what I have seen 
of him in the Central Provincfes, Central India, and the Bombay 
Presidency, and to one place in Australia where he has been suc- 
cessfully introduced. I have always shot them whilst stalking, and 
it is my boast that, although I have often had the opportunity, I 
never demeaned myself by shooting a sambhur in a drive. The 
time of the year I have devoted to the sport has been the Christmas 
vacation^ and I have spent seven Christmas holidays stalking in the 
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Satpuras, at and near the Taptee River. The greatest bag I have 
ever made of sambhur was seven sambhur in six days during 
Christmas, 1879, and my lowest bag for the same period has been 
nil, working over the same ground and with equal opportunities. 
On the latter occasion my companion scarcely ever missed a day 
without getting a shot at a good stag, whilst I had but one shot the 
whole trip, which I missed. You will thus see there is a great 
element of chance in stalking. In December and January the 
sambhur are not in the hills, but inhabit the huge jungles which are 
found in the Satpuras generally within a mile or two of cultivation. 
In the night they wander sometimes into the cultivation near the 
jungle, or feed on favourite berries in the jungle itself. About 9 
A. M., they retire into thick shade, more often in nullahs or at the 
tops of nullahs, and remain lying down till about 4 p. m. The jungle 
being thick and the grass high at this time of the year the sambhur 
is difficult to see, and if he remains in view for any period the 
branch of a tree or some high grass may spoil the sportsman's 
aim. Sometimes, however, he presents an easy shot. I have occa- 
sionally walked quite on to them sleeping in a nullah in the middle 
of the day. The sambhur then rises hurriedly and makes oflF as 
fast as he c£ln go. On the other hand if the sambhur hears one 
at a distance of 100 or 200 yards he rises and takes a good look to 
see who it is before making his rush. 

AN ADVENTURE, 

I do not propose to give you a scientific dissertation on the sam- 
bhur; but only a few notes of unusual adventures I have had out 
sambhur stalking taken from my shikar diary, written on the spot 
and at the time of their occurrence. My practise is to go with a 
small tent and as little kit as possible, taking with me all supplies 
for self and men. Sometimes I have had a companion with me, but 
more often I have gone alone. Even if one has a companion, he 
goes out in a different direction, so that one seas little of him except 
at night. I make one shikaree walk in front of me and one im- 
mediately behind, 50 yards or so behind. I have two other spare 
trackers or shikarees of sorts. Behind these a coolie carrying my 
photographic kit, and still further behind him my pony and a man 
carrying the tiffin basket. From dawn till 10 a. m. I work. I then 
find a cool place near water, where I stay till 3 p. m. My men 
always cook and eat their morning meal at this period. Exota.^ ^.\s^» 
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till dark I stalk along towards camp, and generally time myself t 
arrive in camp jast before dark. At Christmas the jangles are pro- 
bably feverish, and camped as one is in the heart of the jungle 
there is no doubt great danger of catching fever ; but I have bee 
singularly fortunate in avoiding it. I know no scenery more delight 
ful than the jungles at the edge of the Satpuras in the neighbourboo 
of the Tap tee River. At Christmas time the leaves of the trees sho 
the gayest of tints, the grass is not yet dried up, and the whol 
jungle is closely watered with babbling brooks and nullahs of coo 
sparkling water. The climate, too, is delightfully cool except a 
midday. There are always a few tigers, bears, and panthers at thi 
time, and although the jungle renders it almost impossible to shoo 
them, still I have had more than one adventure with these animal 
on my stalking trips. To a man fond of wild jungle life, I know o 
no more exhilarating amusement than a^ trip of this kind. Fult 
accounts of this kind of sport and of this country will be found i 
Forsyth's " Highlands of Central India." Now for an adventure. 

On the 30th December, 1884, in the early morning, whilst ou 
with Mr. E. M. Slater, of this Society, we came across a fine sta 
sambhur on the edge of the Taptee, half eaten by tigers. The 
ground was soft around, and the marks of a tigress and cubs were 
only too evident. In fact, they had only left the kill on our coming 
up it was certain, because we heard a sambhur belling at a short 
distance from us, the sure and certain sign of a tiger. Now I must 
leave the sambhur to speak about this tigress. The Taptee at this 
spot was very deep and at least 100 yards wide. We found that the 
tigress had dragged the sambhur up from the river, and the marks 
were very plain. On our next day asking a native close by who 
was tending cattle, he told us the tigress had killed on the other 
side of the river and swam across with the sambhur. We asked 
why the tigress had done this instead of eating on the other side of 
the river, to which he gave a very satisfactory reply, that the bank 
on the other side was bare and very steep, and in order to hide the kill 
from vultures, the tigress had to bring the sambhur across the river, 
the bank being too high and steep for the tiger to drag it up to 
the thick jungle at the top of the bank on the other side. We 
could not go across the river to absolutely verify this statement, but 
we could see with our glasses the marks where the sambhur appeared 
to have been dragged into the river down the steep bank on the other 
side, and there were the undoubted marks of its being dragged cot 





NOTES ON SAMBHUR AND SAMBHDU STALKING. 227 



of the river by the tigress and killed on the side on which we stood. 
Our shikarees, most of them Bheels, assured us it was a fact, and 
appeared to consider the feat of a tiger swimming across the Taptee 
with a sambhur as nothing very wonderful. Whether the cubs had 
swum across, or whether the tigress had killed on the other side of 
the river and dragged the sambhur across to her cubs to eat we could 
not say, but it seemed to us a wonderful thing, that this tigress in 
the cold weather should take such a long swim, dragging a stag 
sambhur with her. The sambhur might, however, have become inflat- 
ed with gas, which would render the task of dragging it across the 
river an easy one. To return to the sambhur we left belling. W© 
proceeded as quickly as we could to this in the hope of getting 
a shot at the tigress. We marched up to within thirty yards of 
a sambhur hind standing at the top of a broad dry nullah, covered 
with vegetation from top to bottom. The sambhur continued bell- 
ing without taking the sUghtest notice of us, and was answered ' by 
other sambhur on the other side of the nullah. We took little 
notice of the sambhur, as we hoped by waiting still we should catch 
a glimpse of the tigress in the nullah below and get a shot. After 
anxiously waiting a few minutes, and hearing and seeing nothing of 
the tigress, we went even nearer to the hind, which made off. On 
the other side of the nullah, about eighty yards off, was a fine stag 
sambhur with three or four hinds also belling. We watched this stag 
for some time determining to fire at him as soon as we were assured 
the tigress was not in the nullah. We attempted no concealment 
ourselves, but the sambhur seemed perfectly panic-struck and 
appeared to look for no danger from our side. After a short time 
the stag walked slowly down the nnllah, and then came up on our 
side and in our direction. I whispered to my companion the tigress 
had left the nullah or the sambhur would never have gone in the 
nullah, and suggested he should now kill the stag. He fired and 
hit too. Subsequent proceedings, however, will not interest you, 
although I have another little story about that tigress and her cubs, 
which I dare not tell you because I should digress from the subject 
of this paper. We afterwards went down into the bottom of the 
nullah and found the tigress and her cubs had gone along the nullah 

quite close to the sambhur. 

* 

THE LARGEST SAMBHUR ON RECORD. 

Now for the largest stag sambhur on xecoTSi. ^^ ^^^^Tvet^^^ 
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teaches me that the sambhur in the Satpuras are the largest in thos^^ ^e 
parts of India of which I have any knowledge. I have never seen^ ^n 
the head of a sambhur from the Ghauts or the Concan of any size g" a^ 
They always have appeared dwarfed. It is true I have not seen man\ g^ -y 
from those parts. In fact, there are but a few, and those are fastdisap — ^d- 
pearing. I hope you will pardon my absence of modesty when Itell yoiz_»" ^u 
that, so far as I can discover, I have seen and knocked the horn olF M ff 
the biggest sambhur in the world. The horn is here, and has beemzmr n 
given by me to this Society. On the 27th. December, 1886,^^3, 
when stalking with Mr. Barton near the Taptee River, a few mileg=s ^s 
from Asirghur, in the Central Provinces, I put up a monster stag^^^g 
sambhur out of a thick nullah. It ran down the nullah. I wa^s-^^as 
standing on the top. I only saw him for a second or two, and h&^Ez^ -id 
only time to take a snap-shot at him before he passed round a bencE:^ d 
in the nullah. The shell hit his horn from behind and knocked ift~iit 
off, splitting it up as you see. I picked the horn up and here it^ irit 
is. I never saw that sambhur again ; but to the last day of my life^a^'^Se 
I shall never forget him or cease to regret I missed him. Th6ff=^ -^^^ 
horn you see is broken off just above or in the neighbourhood of the^^ ^^^ 
brow antler, and it measures from the broken end to the tip of the^^ -•Q 
longest point along the outside 44 J inches. - The horn being brokeiL«=*^ -^ 
off above the brow antler, I can fairly assume the length of the^^ -•^ 
horn was nearly, if not quite, 50 inches. The end of the horn 
where the split is appears slightly turned up, as though this were 
near the base of the horn. This, however, cannot be, as will be easily 
seen if the horn is held up in the right position. I shot at the stag 
running away. The mark where the 500 -bore express shell hit the 
horn is plainly visible. This proves the horn to be the left horn, 
and also satisfies me that the end of the split portion is turned up at 
the spot where the brow antler joined. The top antler of this 
horn is 22 inches long. This gives the great length to the horn. I 
have been searching up authorities to find out the biggest horn on 
record. I find that in the Asian of 1884, especially the number of 20th 
August, 1884, the subject of the length of sambhur horns is fully 
discussed. The Asian states the largest pair of horns on record 
are those known as the Coromanded Coast horns in the Calcutta 
Museum, and gives an illustration of them. The Asian appears to 
consider the largest to mean the heaviest in weight. The length of 
the longest beam of these horns is 41 ^ inches, and the right brow 
antler 20 inches, the weight of both horns being together 22^ lbs. 
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These horns have nine tines, being three more than the regulation 
jiunaber, and are spoken of in the Asian by one correspondent as the 
'' Coromandel monstrosity." They were picked up on the Goromandel 
Coast, and though there is every reason to suppose they are aam- 
bhur horns, still they are described as a trophy representing the 
utmost limit of eccentricity which nature is capable of producing. 
The weight of these horns is enormous, but this can be partly 
accounted for by the horns being malformed and containing three 
extra tines. The editor of the Anan stated that a correspondent 
wrote he had seen horns of 44 inches, and quoted another from 
Wilson's Himalayan Journal of 46 inches. One or two correspondents, 
J see, record horns of 39 inches as being large. Mr. Sterndale, in 
his book states he has in his collection a horn of 45 inches, whilst 
Mr. Inverarity tells me he has killed one of 44 inches. I have killed 
one or two heads over 39 inches and one of 41 inches. From a 
perusal of a book called " Nilghiri Sporting Reminiscences,^^ it would 
appear the Nilghiri sambhur have but small heads, as the author of 
that work speaks of the best heads as being only 35 or 37 inches. 
Captain Forsyth, in the " Highlands of Central India, '^ a great 
authority, speaks of 41 inches as the largest he had ever seen. 

This is all the information I can give you about the size of sam.- 
bhurhorijLS, and it shows conclusively that this broken horn beats 
the record into fits by several inches. I should n^ention that this 
broken horn weighs 6 lbs. 3 o?:., and assuming everything in its 
favour, it could hardly weigh so much as the Coromandel Coast horns, 
unless, perhaps, the extra tines were cut off the latter, and then, per? 
haps, the horn might equal th© largest pf thepit I wrote a letter to the 
Asian some time ago describing this horn, in the hope that sportsr 
men and iiaturalists might supply some further information or 
discuss the subject, but with the exception of its publication by the 
editor, nobody took the slightest notice of it ; I fear that I was taken 
for one of the 12 foot tiger school and thought unworthy of notice. 

A FIGHT PETWEBN STAGS. 

I have often come across places in the jungle where the bushes 
and grass have been trampled down and the ground torn up, show- 
ing the scene of a combat between two sambhur stags. 

A few years since, whilst walking along the jungle overhanging 
the Taptee River, my attention was attracted by the noise of the 
clashing together of horns on the other aide ol \)dl^ w^^^'s.otci^"^^^ 

82 



230 BOMBAY NATURAL HISTORY SOCIETY. 



yards off, and getting out my binocular glasses, I watched a fight 
between two fine stags. I did not get a clear view of the fight 
because the bushes and high grass so often impeded the view ; but 
I watched them for some time, and the fight continued for several 
minutes. I went round by a ford and got over to the other side of 
the river in the hope of getting a shot, but was unsuccessful. 
Sambhur are supposed to shed their horns annually in or about 
March as the hot weather comes on, but this is denied, I see, by the 
author of *^ Nilghiri Sporting Reminiscences/' who states that the 
annual shedding of horns by sambhur is a myth in the Nilghiris, and 
he states that he has known, by undoubted evidence, stags carry 
their horns more than two successive seasons. Captain Forsyth, in 
the " Highlands of Central India,'' states he was perfectly convinced 
that neither in the case of the sambhur nor the cheetul are the 
antlers shed regularly every year in the forests of Central India. 
I have myself on a few occasions seen sambhur with good heads in 
May, and I have often seen cheetul with good heads in that month. 
I once shot a good stag sambhur in May. • I think, therefore, we 
may be satisfied that sambhur do, as a rule, shed their horns 
annually, but there are often exceptions to the rule. In the hot 
weather in the Satpuras, when the jungles are burnt, I have noticed the 
sambhur often get together, five or six in a herd. I have seen as 
many as seven or eight. The jungle being very open there they are 
very wild and diflicult of approach. Captain Forsyth speaks of seeing 
herds of thirty and forty in this neighbourhood. No such herds are 
to be seen novv. They appear to like to keep up in the hills in the 
hot weather, and do not often come down in the plains below in the 
day time. 

SAMBHUR NEAR BOMBAY. 

There used to be sambhur in the island of Salsette. In 1877 I 
was in at the death of one on the top of the high hill over Vehar 
Lake, within 1 8 miles say of where we now are. I regret to say she 
was a hind, but for my own reputation I must say I had no hand in 
killing her. I believe she was the last survivor of the race in 
Salsette, as I have never heard of any there since. At Lanowlee, 
close to the reservoir, I once put up a doe sambhur with its fawn 
whilst beating the jungle. Alas ! two valiant railway men from 
Lanowlee killed them both next day, and I believe there are none in 
that neighbourhood now. Sambhur occasionally bell when they 
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are disturbed by man, but they always bell when they see a tiger. 
On two occasions when beating for tiger, I have known a 
sambhur driven out past the guns without sounding any note 
of alarm, but when some distance behind commence to bell. 
On both these occasions the tiger was behind the guns and near 
where the sambhur commenced to bell, so that I infer he must have 
seen the tiger and then commenced to bell. It would, therefore, 
appear that the sambhur bells when he sees the tiger either to warn 
any of his mates who may be in the neighbourhood, or to express 
his hatred like the monkeys, who often follow the tiger from tree to 
tree and rock to rock swearing all the while, and that the belling 
is not necessarily caused by fear. A native shikaree first drew 
my attention to this theory, and I have talked with one or two 
sportsmen, whose experience was much the same as mine. 

ANTIPATHY TO TIGER. 

The well-behaved monkey never swears, except at a tiger or pan- 
ther, but the sambhur, who is of a lower order, occasionally swears 
his swear at something else besides the tiger. There is no doubt 
the tiger is the sambhur^s deadliest foe, Jtnd that he frequently 
affords food for the tiger. I have several times come across the 
remains of sambhur killed by tigers. After I had written the above, 

• 

I happened to come across a passage in the " Nilghiri Sporting 
Reminiscence,^' in which the author, who appears to have had con- 
siderable experience of sambhur stalking, states that the sambhur 
never bells upon seeing a man but only at the sight of a tiger ; but 
I know him to be wrong there, because I have on a few occasions had 
a sambhur bell at me when I have disturbed him. I have used the 
expression "bell "throughout because that is the word generally 
used, but I think " bark '' would be a more expressive word. 

SAMBHUR IN AUSTRAMA. 

Sambhur and Cheetul have been brought to Australia from India 
and turned down. I am told that cheetul thrive wild, and have 
increased at a great pace in Gippslandj Victoria, but I saw none of 
them and can give no personal information about them. Last year, 
however, I made the acquaintance of the sambhur in Victoria, at a 
station called Brcil-down, belonging to Sir Samuel Wilson. I saw 
abont seventy in a large deer park. In the middle of this park 
there was a bill and the ground was weW s\\\\.ed te^ ^'ebxri^cj^xx^ * ^Vfe^ , 
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however, all seemed dwarfed, and none of the stags had heads of any 
size worth mentioning. The climate is rather Cold in winter for 
them there, and this may account for it. It was in the month of 
August, the cold weather there, when I saw them, and at that time 
the stags had their horns. I saw none in velvet. In the month of 
August in India, sambhur would be in velvet, of course. As these 
sambhur increased, they were from time to time turned down wild in 
the neighbouring hills, and I was told they thrive in a wild state. 



THE MEANS OP SELF-PROTECTION POSSESSED 

BY PLANTS. 

( Read dt the Socieh/s Meeting on 6th September 1888.) 

JBy 13r» W. Dymogk* 

The number of destructive insects which abound in India 
render it very necessary that plants should have some means of 
protecting the stores of starch which they elaborate for future use. 
Amongst the starch -s tor ers there is no class in this country more 
abundant than the Aroideae, especially at this season of the year. 
Some plants of the genus, such as the Amorphophallus campanu^ 
latuSi or ^% produce enormous tubers under cultivation, weighing 
as much as eight or ten pounds or more, and composed almost 
entirely of starch. Different kinds of Colocasia, known in the 
vernacular as 3?^, are always to be seen in the gardens, of even the 
poorest people, during the rainy season ; and their leaves, stems, and 
tubers are favourite articles of food amongst all classes of the popu- 
iation» The leaves especially made into a roll with gram flour, and 
spices, boiled, and then cut in slices and fried, form a Very tasty 
vegetable dish called ^\^^ or qirRT^ i.e., *^ leaf-cake.'* The Colo- 
casia antiquorum is one of the oldest vegetables known, and derives 
its Latin name from thiB Coptic Kalkasi. Pliny notices it as a 
favourite vegetable in Egypt. Most of the varieties of Colocasia 
and other edible Aroids are so acrid that it is only by prolonged 
boiling and the addition of some vegetable condiments contaitling 
citrates that they can be made palatable ; they all die away in the 
dry weather after producing one or mote tuNi^^^, It must be 
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evident to every oue that a lat^ge starchy tuber would sttod a very 
poor chance of eiscaping destruction during the" many Hionths it has 
to remain jilst beneath the surface of the ground awaiting the ne±t 
rainy season, were it not that nature affords a stiflBdietit protection 
by storing in^ the root-cells a number of needle=shaped cryststls 
which cause the most intense irritation whert ingested by atiy 
. animal j and have often proved fatal to man. The effects produced 
by the raw or imperfectly cooked plant ard swelling of the tongue 
and throat, convulsions, asphyxia, and other signs of pdisoning by 
8Ln irritatit. 

Pedler arid Warden in 1886 were the first to point out that the 
toxic effects of Kachoo (the Bengal name for Colocasia) were dtle to 
entirely mechanical causes, and that the tiibei's contained no specific' 
organi(3 poisonoils principle as had hitherto been supposed. 
The same theory has since, aj)par€flitly, bden independently adopted 
by Herr Stahl, who, at a recent meeting of the Jena Naturalists 
Society, read a paper upon the significance of those excreta of plants 
which are known as raphides. From experiments this investigator 
inferred that they were a protection to plants against being featen 
by animals. Many animals avoid plants with raphides, or eat them 
reluctantly, and snails in eating these plants select those parts 
which are without the crystals. (Nature, Dec. 29th, ]887.) 
Messrs. Pedler and Warden's experiments showed that these 
needle-shaped crystals are composed of calcic oxalate, a salt very 
insoluble in water even after moderate boiling, which accounts for 
the acridity of the tubers when cooked in the ordinary manner ; 
they also demonstrated that the addition of nitric and hydrochloric 
acids, which dissolve the salt, immediately removes the acridity of 
the tubers. Two difficulties still remained — 1st, it iS well known 
that the dried tiiber is practically harmless, but microscopic exami- 
nation explained this by showing that the crystals, which in the 
fresh root are arranged in loose faii-like bundles, are in the dried 
root brought parallel to one another and become adherent, forming 
practically a single blunt crystal; 2lid, how is it that the hydro- 
chloric acid of the gastric juice does not dissolve the crystals and 
thus prevent irritation of the intestines ? The answer is that excessive 
irritation of the stomach produces a stoppage of the flow of gastric 
juice, and the pouring out of a ropy mucus instead, (See Pedler 
and Warden's paper, Journ. Asiat. Soc. of Bengal, Yol« 'tj[St\^«^^^k:t\. 
II., N.J 2, 2888.) When cooking tliese p\aia.\»^ VJd.^ ix^Niv^^^ o\.^'^^^sw 
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use mango or limes to remove the acidity. They have found by 
experience that kokum and tamarinds will not answer for this 
purpose. I find by experiment that calcic oxalate is soluble in a solu- 
tion of citrates but not in a solution of tartrates and malates, to 
which the acidity of tamarinds and kokum is due. Schima Wallichii, 
a tree of Nepal belonging to the TernstraBmiaceae, aSbrds us an 
excellent example of a very starchy bark protected from the attacks 
of animals by a peculiar development of the liber, which resembles 
sharp glistening white needles, and causes much irritation when 
handled. The Nepalese call the tree chilauni, or itch tree, and 
makkarchalf or spider's itch tree. The liber cells are about j'^ 
of an inch long, translucent, and sharp-pointed at both ends ; the 
bulk of the parenchyma consists of cells containing starch and a 
red colouring matter; by macerating the bark with water, the liber 
cells are easily separated and may then be examined under the 
miscroscope. 

The bulbous roots of squills and many of the Liliaceas are protected 
by the presence of irritating raphides, the effects of which are well- 
known to those who have to slice these bulbs preparatory to drying- 
them for medicinal use. The raphides, like those of the aroids, 
consist of calcic oxalate deposited in cells containing mucilage and 
forming bundles of needle-shaped crystals or large solitary square 
prisms. Oxalate of calcium is generally associated with mucilage 
in most plants, and this fact is remarkably evident in the squill and 
other lily bulbs. If these bulbs are finely sliced and shaken in a 
bottle with water, a quantity of the crystals will be deposited, and 
are clearly visible to the naked eye, but it must not be supposed 
that every plant which contains calcic oxalate has acrid properties. 
This depends entirely upon the shape of the crystals, of which 
thirty-four forms at least have been observed in European plants. 

In a recent number of the Dutch journal, Maandhlad voor Natuur^ 
wetenschapen, J. H. Wekker, in an article upon ^^ De vorming 
der kristallen von oxalzure kalk in de plantencel, '' shows, that 
even in the youngest cells the crystals are always found in the 
vacuole, and if the microscope be inclined, they will show by gra- 
vitation that they are free and not embedded in the protoplasm. 

Wekker found this to be the case in twenty-nine, different plants 
examined by him, only occasionally a crystal adheres to the proto- 
plasm bordering the vacuole and is set in motion by it. These 
observations explain the rapidity with, which the irritating eflfects of 
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the crystals are produced when the plant is wounded by the teeth 
of any animal. 

Crinum ornatum, Wight, the pretty white lily so common in the 
Concan, and known to the natives as Jfrgrfift^rtTr, has such acrid bulbs 
that they are used to blister cattle. 

Several species of Vitis protect their tubers by the same mecha- 
nical means, V. mdica for. example, Vitis carnosa protects its fleshy 
stems, and F. lanceolaria its fruit, whence it has received the 
Marathi name of ^sr^fr^ST^r ^^, or itch-berry -vine. 

Grietum scandens, ^srsft, produces a plum-like fruit in the pulp of 
which are many stinging hairs of a reddish yellow colour. 

Hibiscus cannabiniis and Sierculia tirens have formidable seed 
pods beset with stinging hairs. The different species of Mucuna 
protect their pods in the same manner. I need hardly mention the 
many thorny plants found in this country, as their means of protec- 
tion is so obvious, The nettles form a separate class, their irrita- 
ting action being partly mechanical and partly chemical. The 
stinging hairs with which these plants are armed are hollow ; at the 
base of each hair is situated a gland containing an acid (formic). 
When the hair enters the skin and is broken off, the pressure causes 
the discharge of the acid, by which a swelling is produced like that 
caused by the sting of many insects. The nettle tribe is well re- 
presented in India by the Pouzolzias, Gerardinas, Boehmerias, and 
TJrticas. A species of Pouzolzia is known to Europeans as the 
Nilgiri nettle, and TJrtica iiiterrupta, JS\t\^U is a common weed in 
neglected corners of the Bombay gardens at this time of ye&r, and 
is not unlike the common English nettle. It may be thought that 
nettles have little worth protecting, but the genera Bcehmeria and 
Pouzokia yield some of the strongest and finest fibres in Asia. 

Many olants are protected by their poisonous secretions, notably 
those of the Euphorbiaceae. Well-known examples are afforded by 
the genera Excaecaria, Euphorbia, E-icinus and Croton, all contain- 
ing poisonous principles which protect their foliage and fruit from 
injury. 

The Exccecaria Agallocha so common about Bombay derives its 
Latin name from excascare, to blind, and is called by the Marathas 
§in^, on account of the great swelling and pain caused by contact 
with its acrid milky juice. It is diflBcult to induce labourers to 
cut or interfere with the tree, so much do they dread it, and animals 
equally avoid it. This plant, althougVi \t \ie»it^ ^Jsi^ \i"?k.'vrift ^1 k?^^- 
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locha, does not prod ace Aloewood, but the herbalists obtain the dry 
inert suber from old trees, and sell it as a strengthening medicine 
under the name of Tejbal. The poisonous principle contained in 
the juice has not been properly examined, but it is probably an 
acrid resin like that from gum euphorbium, which is well known as 
a blistering agent. 

The genus Euphorbia is a very' large one, and most of the plants 
are remarkable for a milky poisonous juice which makes them 
obnoxious to animals. Thus in Guzarat we see the hedges made of 
the Euphorbia TirucaUi or milk bush, which though a fragile, 
smooth plant, so abounds in milky poisonous juice, that cattle wiU 
not break through it. Euphorbia neriifolia, another hedge plant, 
yields a similar juice, and it is also protected by thorns; othe"f* 
of the genus have the same properties. The poisonous princip^® 
of such of the Euphorbias as have been examined chemically 
appears to be identical, and the same as that of the drug Euphc^'^' 
bium. They also agree in yielding to analysis, a crystalli'^^^ 
substance, called Euphorbon. The Ricinus, ov castorroil plar^*-^' 
which is such a common weed here, protects its oijy seeds fro ^^^ 
destruction by a powerful toxic principle quite distinct from th^^® 
purgative oil with which we are all so well acquainted, The^^^ 
seeds have in Europe often proved fatal to children, even whe ^ 
very few have been eaten, Dr. Stillmark has recently discovere*-**^ 
in them an albumenoid body which he has named ricirij and whic^^^ 
produces the most violent inflammation of the gastro-intestinct;^^* 
tract in men and animals. A dose of six milligrams of ricin, whict:^^'^^ 
would be contained in about ten seeds, would be sufBcient to kill^^^ 
an adult man. The results obtained by the experiments of Dr 
Stillmark are confirmed by experience, foi' we find that whe 
children eat the seeds which are scattered on the wharf durin 
the discharge of cargo in Europe, they suffer from severe vomitin 
and prostration, but not from catharsis. Crotbn seeds owe thei 
immunity from the attacks of insects to the presence of crotonoleic 
acid, the most violent cathartic known. 

Nerium odorumy the sweet-scented oleander belonging to the 
Apocyneae, is a most poisonous plant, and is never eaten by anknals. 
Its Sanskrit name Asvamaraka, or horse-killer, shows that its 
properties have long been known in India ; and De Gubernatis 
informs us in his Mythologie des Plg^ntes, II., 257, that the closely 
allied plant Nerium Oleander of Europe ig called in Italy ammazza 
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cavallo, or animazza I^asino, and remarks tkat this accounts for the 
dread of its presence shown by the ass of Lucian and Apuleius. 
Both plants are poisonous. Our Indian oleander contains two active 
principles, neriodorein and neriodorin, both powerful heart poisons; 
these exist in all parts of the plant, as has been frequently demon- 
strated by the poisoning of children who have eaten the leaves or 
flowers* 

The oily kernels of the marking nut and cashew nut are protected 
by their pericarps, full of an acrid blistering fluid containing ana- 
card ic acid. 

We all know how nauseously bitter most of the wild Cucurbifcaceaa 
are in this country. Were it not so, their soft pulpy fruit would 
be exterminated by the snails and slugS) which abound at the time 
of year when most of them ripen. When, under cultivation, cucum- 
bers and melons have lost their bitter, purgative, and emetic prin- 
ciples> they require the constant watchfulness of the gardener for 
their protection. 

Bitterness or astringency in the bark of many trees doubtless 
saves them, to a great extent> from being injured by cattle. 

Some bulbs, such as onion and garlic, as well as some cruciferous 
plants, are obnoxious to animals^ on account of the pungent oils 
which they develop. No animal appears to relish mustard, but 
almost all the CruciferaB, as well as onions, garlic, &c., are eagerly 
sought after by man. The leaves of Anona squamosa^ the custard 
apple, are not browsed upon by x;attle, and when crushed they have 
an acrid and disagreeable odour, so much so that the country 
people use them instead of smelling salts as a remedy for the 
vapours. The leaves, young fruit, and seeds are powerfully 
insecticide, and are in common use for washing the head when the 
population become too lively. 

Rue is protected by its nauseous volatile oil; terebinthinate exuda- 
tions and gum-resins make many trees and umbelliferous plants 
obnoxious to cattle. The mints> the balms, and basils, though 
their odour is pleasant to man, are not generally depastured by 
animals; even in Arabia, where pasture is scarce, the common 
wild basil or Calamintha (faranjmishk) is left untouched. 

Camphor appears to be particularly disagreeable to animals, and 
a numerous class of plants in India owe the safety of their starchy 
depots to this substance, or in some insH:ances, to an acrid resin/ I 
allude to the Scitamineae. In this class most of the CurciiDDLa.«. Vx-wt^ 

33 



/ 



238 BOMBAY NATURAL HISTORY SOCIETY, 



camphoraceous tubers; those which do not smell of camphor are 
more or less acrid, such as Curcuma caulina, the Mahableshwar 
arrowroot ; ginger contains an acrid resin and a volatile oil. When 
dried, these tubers are freely eaten by weevils and mites, which 
appear then to be able to separate the starch cells from those con- 
taining resin and odorous principles. 

Bony coverings or shells protect many seeds. The sea cocoanut 
and bonduc nut are carried about by the ocean for months without 
losing their germinating power. Bonduc nuts have even been found 
on the coasts of Scotland. 

Lastly, the seeds of the smaller weeds, which germinate so 

abundantly on the first fall of rain, owe, to a great extent, their 

preservation from destructive insects, during the hot season, to their 

. forms ; which often so nearly resemble grains of sand or earth that, 

when mixed with the soil, they are most diflScult to distinguish. 

Of this fact we may satisfy ourselves if we carefully powder and 
lift a little dry mould or sandy soil from a road, and then, having 
with the aid of a lens removed everything which has the appear- 
ance of a seed, place it under a glass bell and keep it moist with 
distilled water. However carefully the experiment may be conduct- 
ed, we shall find that in a short time some of the familiar road-side 
weeds will make their appearance. 



THE NATURAL HISTORY OF A VOYAGE FROM 

LIVERPOOL TO BOMBAY. 

By B. H. Aitken. 

(Read at the Society's Meeting on 1st October 1888.) 

The Naturalist on board a steamer sufiers the pains of Tantalus, 
who was doomed to pass eternity, hungry and thirsty, with food and 
water always in sight, but just beyond his reach. On a steamer 
one rarely passes a day without seeing something of interest, but 
rarely secures a specimen. He could easily shoot valuable birds, 
which he will never see again, but I have never met with a captain 
enlightened enough to stop his steamer in the interests of 
science and pick up the treasure. However, the organ of a true 
naturalist's faculty is his eye, and perhaps, after all, the discipline is 
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wholesome which forces him for a time to stay his hand from slaying 
and content himself with watching. I spent much of my boyhood 
prowling about stealthily, with a catapult in my hand, plotting against 
the lives of little birds. The little birds were rarely any the worse, 
and I learned more of their habits, voices, and distinguishing 
characteristics than I have ever done since. Now I go out with a 
gun, and if I meet with an unfamiliar bird, I have scarce]^^ a chance 
of becoming acquainted with it before it ceases to be a bird and 
becomes a specimen^ I have the specimen, but that is poor 
compensation,. Every day I live I become more confirmed iu the 
conviction that no naturalist can adopt a wholesomer motto than the 
saying of a very wise man,, of whom it is recorded that ^' he spake 
also of beasts and of fowls, and of creeping things, and of fishes.*' 
The saying I refer to is this, ** A living dog is better than a dead 
lioft.'' I suppose every ship that leaves Liverpool is followed by 
a party of guUs,^ which ajccompany it all the way down the Channel, 
b.ut leave it as soon aa they see plainly that it is bound for other 
shores* These birds have become as, ^epeudeut on man as the 
com,mon Indian crow. Without our shipping and our gpeat ' 
seaports, I imagine half the gulU on the English coast would die 
of starvation. As it is, the hard times of which we hear so much, 
seem to press severely ovk them. On a summ^er day last year, not 
far from Glasgow, I wag surprised to see a large number of gulls 
at a great height in the air, crossi^ig and re-crossipg, aud perform- 
ing the most energetic evolutions in which, I had ever seen gulls 
engaged. After watching them for a while, I, discovered that they 
were engaged in hawking insects in the air, just as we see kites 
and< crows in India preying upon a swarm of winged white aats. 
At Edinburgh I saw a number of terns engaged in the sapie way 
ahave Arthur's Seat. The party of gulls which followed our ship 
was composed exclusively of one species, the common grey and 
white herring gull, and the easy grace of their flight supplied matter 
for never-ending wonder and admiration. With the wind, or in a 
calm, they flap their wings and fly like other birds ; but against a 
strotig head wind they will keep up with the ship, overtaj^e it, fall 
hack, rise and sink, simply by holding their wings at a 
certain angle to the wind, on the same principle on whi<?^h a good 
sailing boat can go almost in the teeth of thp wind. In striking 
contrast to the gulls are the puffins with their short wings and clumsy 
beaks, more like parrots at sea than orthodox \««A*^t \svt^^« 'Y^^'^'^ 
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do not live in the air like the gulls, but on the water, floating very 
happily on the waves and constantly diving in pursuit offish, These 
birds also leave us as soon as we are fairly out of the Irish Channel. 
Then the stormy petrels appear and scarcely leave us tiU we reach 
Port Said. All day they are on the wing in the wake of the steamer, 
ekimming the water with all the power and graoe of swallows. In 
fact, at a very short distai^ce they are so absurdly like the oannpon 
black and "white swift» which makes its feather nesfcs under thQ 
porches of our public buildings here in India, that the first tin?e J 
saw them I exchanged views with a fellowrpassenger, vho was also 
a naturalist, upon the remarkable ph^nomenop of a swift t^tking to ^ 
marine life. Where these petrels go at night I cannot sa,y. During 
the day they are very Merely seen to rest on the water. Mr^ Wilsoq 
records au instance of one which was shQt at from a ship, with the 
result that two of its quill feathers were bi'oken, and thicir ends 
lianging down, made it easily recognisable afterwards, For a whole 
week that bird continue^ to follow the ship. If it had ^toppe^ to 
sleep for even an hour it could scarcely by any, chance have fou^d th^ 
ship again> and as they u^ver rest on th^ rigging or aoy part of the 
ship, it seems that this bird must have been on the wing ni^ht and day 
for a week withnainteruiission^ except, perhaps, an Oiccasional rest o^ 
the water for a few moments. I havQ watched tfeem with a powerful 
glass to see if I could ascertain what they fed pn^ but could wt s.a,tisfy 
myself, yudoubtedly they dp sometimes^ like gulls, pick up scraps 
of food throwu overboard, but from the persiateut way in which they 
beat up and down the line of seething water which. fl?ows fyom the 
stern of the steamer, I have got the impression th^it they are, on 
the watch for small marine creatures killed or to§se4 to. the surface 
by the action of the screw, I should like ta know whether they 
follow sailing vessels in the same way. I must uot forget to 
mention that I saw oue petrel ou this side of Aden, which, X suppose, 
was Wilson's petrel (Oceanites oceatmcL),% After passing Cape 
Finis terre^ whales ^re often seen sp.outiug, but they rarely come 
near enough to a steamer to he distinctly seen. A few years ago, 
however, one of the B. I. fi. N. Company's steamers, coming 
from Kurrachee to, Bombay, was accompanied for a whole day by a 
whale, which pame so near^ I believe, ai? almost to rub against it. 
Some of the passeugers ojp officers^ following the true Englishman's 
instinct of killing, firpd rifte balls iuto it. I do not remember 
whether the whale showed any ^igns of being aware of this. Cuxioos 
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to say, the best view I ever had of a whale ' was between Kurra- 
chee and this, Four or five were playipg within a mile or so of 
the steamer, p-nd one monster several times rose above the surface 
like a volc9.nic island, quite near enough to give me a distinct view 
of it. TJiis was, I suppose, Balaenoptera indica, which is sometimes 
stranded on our coast. The skeleton of one which was so stranded 
near Basseiu forms the ' piece of resistance ^ in the Victoria and 
Albert Museum. If whales avoid steamers, there is one marine 
mammal which has no such fear. This is the dolphin (Belphinus 
delphis)i a near relation of the porpoise, which is common enough in 
our harbour, but easily distinguishable by its sharp snout, slender 
fprm and colour, which, in the water, appears to be silvery grey 
above a-ud white benep-th, though J believe that when the 
animal is out of the water its back is almost black. There is some- 
thing very fasci^^;ting ii^ the high spirits and jubilant happiness of 
this creaturer It is just the animal to offer its b^-ck to Orpheus, 
though I would be scientifiqally sceptical about its being charmed by 
his music, ou the ground that its ears beiug usually under water, his 
strains could hardly have reached them. The dolphin is very 
common iu the Mediterranean, going iu pairs or sn:iall companies. 
When they C£^tch sight of a steamer, they race for it, leaping out 
of the water ift concert when they want to breathe, as if they were 
steeple-chasing and clearing hurdles. When they reach the steamer 
they get in front of it, just under the bows, and sport in the 
foam which it drives before it, rolling over on their backs, leaping out 
of the water, diving, and performing piarvels of agility, without 
betraying, by any motion which you can detect in fin or tail, that 
they are everting themselves. All the time there is an expression 
of fun and happiness on their faces, if I may use the terpa, which is 
infectious and makes this one of the most delightful of the small 
excitements whiph enliven a sea voyage. Every dolphin in the 
Mediterranean seems to know the tpick, and when we neared Port 
Said on my way out last luonth, three of the porpoises, wliich are so 
common in that harbour, came out to meet us and tried to disport 
themselves in the Same way, but the clumsiness of their efforts was 
positively ludicrous to one who had seen dolphins doing the thing. 
All the way from Gibraltar to Port Said the ship is visited 
occasionally by land birds, butterflies, mothsj^ and other insects. At 
two seasons in particular, about April and again about September, 
hundreds of migratory birds, crossing the seo^, ^x^ ^^^ Vi^'v'^ 
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month ago. I was sitting on the deck engaged in my usual evening 
occupation of wishing it was bed time, when I saw, rushing through 
the water at a fearful rate with a wavy motion, something allablazp, 
at least 60 feet in length. 1 sprang to my feet with a shout and 
ran to the side of the ship. The monster doubled upon itself and 
rushed close by the ship almost under me, and I saw plainly, just 
beneath the surface of the water, a huge porpoise leaving a trail of 
light behind it ! But it is time to stop. The last specimen I saw at 
sea was a native of Bombay, a large butterfly of the genus Gatopsilia 
going out to sea. This is the way in which this and some other 
butterflies meet the difficulty of over-population. Soon after that 
specimen passed, we were at anchor and the cheering voice of the 
Bombay crow assured me that I was in this beautiful city once 
more. 

Dr. D. MacDonald proposed a vote of thanks to Mr. Aitken for 
his paper, which was much appreciated by all present. 

The Honorary Secretary stated that Mr. E. W. Gates, the well- 
known author of the Birds of Burmahi had given the Society, for pub- 
lication in its journal, a valuable paper on The Indian and Burmese 
Scorpions of the genus Ismnetrus^ in which he had described three 
new species. Mr. Phipson added that Mr. Gates, who was now 
in England publishing the Birds of India, had given the Society 
great assistance in various ways, in recognition of which he (Mr. 
Phipson) proposed that Mr. Gates should be elected an hono- 
rary member of the Society. This proposal, on being put to the 
meeting by the Chairman, was carried unanimously. * ' 



GN THE INDIAN AND BURMESE SCORPIGNS 
GF THE GENUS ISOMETRUS, WITH DESCRIPTIGNS 

GF THREE NEW SPECIES. 

By Eugene W. Gates, F. Z. S. 

{Bead at the Bombay Natural History Society^ s Meeting <m 

1st October 1S88.) 

The small and elegant scorpions of this genus are well represented 
throughout Burma becoming less frequent in India. The largest 
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known species does not much exceed three inches in length, and the 
smallest is less than two inches. The colours of all are yellow or 
fulvous marked with black, the former colour preponderating on the 
limbs and the latter on the head and body. 

The genus Isometrus is characterized by the following structural 
peculiarities. The sternum is triangular ; the movable finger of 
the mandibles is famished with teeth on both edges ; the fixed finger 
has teeth on the upper margin, but only one small tooth or spine on 
the lower edge ; the serrated edges of the fingers of the chete are 
composed of short simple rows of small teeth obliquely parallel to 
each other, and each row furnished with a larger tooth, one on each 
side, at the basal end of the row ; the sixth joint of the tail is 
furnished with a spine under the sting. 

Of the eight species found in India, Burma and Ceylon, I have 
been unable to examine specimens of Z. tricar hiatus, B. Simony 
and /. basilicus, Karsch, the foruier described from Pondicherry 
and the latter from Ceylon. It is hoped that some of the mem- 
bers of the Society, favourably situated for the purpose, will 
endeavour to procure specimens of these two species for the 
museum. 

I subjoin a key by means of which the eight species found 
within the limits of British India may be identified without much 
trouble : 

A. — Second joint of tail furnished with ten keels. 

a. The last abdominal segment below, with four 

keels. 

a'. Mandibles, cephalo- thorax and body above 
blackish; cheliceres and legs fulvous 
without marks ^sho'plandu 

V. The whole animal uniform fulvous tricarinatus. 

b. The last abdominal segment below, with only 

two keels, 

c'. The upper part of the first four joints of the 
tail, extending on each side to the second 
keel, immaculate fulvous atomariiis. 

dl. The upper part of the first four joints of 

the tail mottled with brown varkis. 

34 
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B. — Second joint of tail furnished with only eight 
keels. 

c. The tibial joint of the 4th pair of legs furnished 

with a strong spine at its apex, 
e'. The fingers of the chelae not longer than the 

hand hasillctis* 

f. The fingers of the chelae much longer than 

the hand. fhi^soni. 

d. The tibial joint of the 4th pair of legs not 

provided with a spine at its apex. 
g\ Anti-ocular region black with a distinct 
triangular yellow patch, the apex- reach- 
ing to the eyes ; tail distinctly spotied.maculatus. 
h'. Anti-ocular region entirely black ; tail infus- 

cated throughout assamensis. 

The characters of 7. basilicus and /. iricarinatus^ of which, as 
before remarked, I have not been able to examine specimens, are 
derived from M. Simon's remarks in the " Annali del Museo Civico 
di Storia Naturale di Geneva, vol. xx., pp. 325-372 (1884). 
1 , Isometrus shoplandi, N. Sp., fig. 7. 

9 Cephalo-thorax, body above and the mandibles deep brown 
tinged with fulvous; the last abdominal segment wholly fulvous on 
its posterior half ; cheliceres, under side of cephalo-thorax with 
pectoral combs and the legs uniform fulvous ; the femoral and genual 
joints of all the legs with a reddish brown spot on the outside at the 
apex ; lower abdominal segments yellow; the under side of tail with 
the four keels on the first four joints and the three keels on the fifth 
joint with the interspaces black, except at the anterior portions of the 
joints, which are fulvous ; remainder of the tail wholly fulvous ; sting 
black at the tip. 

Length of cephalo-thorax and abdomen ] • inch. 
,, tail 1*25 „ 

„ cheliceres '7 „ 

„ hand alone. '25 „ 

The cephalo-thorax is coarsely and densely granulated, distinctly 
emarginated in front and divided longitudinally by a deep furrow 
passing between the central eyes, which are about a diameter apart 
and seated obliquely ; abdomen above coarsely granulated with the 
median keel well developed on 2-6 segments; 1st segment withouta 
keel; 7th segment with an obsolete central keel and four lateral ones ; 
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extending froDi the middle of the segment to the posterior edge ; the 
first four lower abdoraiual segments very smooth; the fifth finely 
granulated, with the two central keels well marked, extending from 
the centre of the segmeat to the posterior edge ; lateral keels short 
and interrupted ; first and second joints of tail with ten very distinct 
keels ; third with ten keels, the third on each side less defined than the 
others; fourth joint with eight keels ; fifth with three sharp keels 
below, the upper part rounded, with a longitudinal central depression ; 
sixth joiat with a keel below, terminating in a rather short blunt 
spine, and with some ill-defined keels at the sides; sting well- 
curved and very sharp, abont as long as the joint it is attached to ; 
legs normal, slightly keeled ; the spine of the tibial joint sharp and, 
about a quarter the length of the metatarsus ; pectoral combs long, 
with 22 teeth ; humeral joint of cheliceres nearly smooth ; cubital 
joint with two parallel keels above, another one below and outside, 
and another beneath the joint; radial joint much swollen interiorly, 
smooth and rounded outside, the upper side with a nearly smooth 
keel, the inside with some blunt spines more or^less^arranged in two 
or three rows; digital joint small and perfectly smooth, the fingers 
half as long again as the hand, curved inwards and rather hairy. 

The male is not known : most probably it will be found to difier 
from the female in structure only, not in coloration ; the body will be 
smaller and the tail proportionally longer, and the fixed finger of 
the cheliceres will be found to be strongly sinuated as in /. varius, 

1, shoplandi has hitherto been found only at Palone, a village about 
50 miles north of Rangoon, and at Entagaw near Pegu. I have 
much pleasure in naming this well-marked species after Captain 
E. R. Shopland, the late commander of Her Majesty *s Indian 
MaCrine steamer *^ Enterprise,'* a keen naturalist, who has always 
assisted me greatly, especially in the numerous trips we have taken 
together to the Burmese lighthouses. 

2, J. tricarinatus, E. Simon. 

A remarkable species, uniformly fulvous throughout. The length 
of the female is given as 1*4 inches or 38 millimetres. Pondicherry. 

3, J. atomariuSy E. Simon. 

Described from Minhla on the Irrawaddy river in Upper Burmah, 
a few miles north of the old frontier. I have procured it at 
Thayetmyo and also in the Tharrawaddy District north of Rangoon. 
S Length of body, -68 in.; of tail, '98; of cheliceres, '72 
? n „ -74 „; „ 102 •, ,, -n^ 
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This species is allied to the next, J. varius^ from which however 
it varies in some important particulars. In J. atomarius the fifth 
lower abdominal segment is entirely fulvous yellow, with only one 
black spot near the anterior edge ; the upper part of the first four 
caudal segments, as far as the second keel on each side, is clear 
fulvous yellow without any marks whatever; the cubital joint of the 
cheliceres has merely a small dot of black at each end on the upper 
side, and the radial joint is marked with black only on the terminal 
third of its length. It is also a much smaller species than T, varius. 
The male differs from the female in having the body shorter, the tail 
proportionally longer, and in having the fixed finger of the hand 
strongly siriuated on the basal half of its length. 

4. J. variua, C. Koch. 

An extremely common species widely distributed. I have taken 
specimens in all parts of Burma, from Tenasserium up to Mandalay. 
It varies greatly in colour from bright rufous to dull brown, but I 
cannot find that these variations are correlated with climate, speci- 
mens from the dry region of Mandalay being fully as brightly 
coloured as others from Tenasserim. 

S Length of body, '8 in.; of tail, 1*3; of cheliceres, '95 
9 „ „ '95 „; „ 1-25; „ -85 

The male is smaller than the female, with much longer (propor- 
tionally) tail and cheliceres, and the hand is much larger with a 
strongly sinuated fixed finger. The coloration of the sexes is the 
same. 

5. J. basilicus^ Karsch. 

Appears to be rare in collections, but probably common enough 
in Ceylon. If correctly described, this species has the curious 
peculiarity of having the hands of the same length or longer than 
the fingers, a point of structure not possessed by any other known 
species. 

6. J. phipsoniy N. Sp., figs. 1, 2. 

This species, the largest of the genus, appears to be common in 
Tenasserim, whence I have received numerous specimens. 

Judging from the description, this species is allied to J. messor, 
E. Simon, from Java, but it is much larger, and dijBfers moreover in 
the coloration of the legs and other points. 

9 General colour fulvous yellow above; the cephalo-thorax nearly 
black round the central eyes and in front of 4;hem up to the anterior 
margins, the whole thickly and coarsely granulated, with the exeep- 
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tion of a few patches and streaks which are quite smooth ; the first 
six upper abdominal segments thjckly granulated with prominent 
central keels, each segment with two clearly impressed yellow spots 
on the hinder margin and a sub-marginal broad stripe on each side ; 
seventh segment with black granulations on the anterior central part, 
and with yellow ones elsewhere, lateral keels very distinct, mesial 
keel indistinct posteriorly. Legs above marbled with brown which 
nearly covers the fulvous yellow ground-colour, except on the ter- 
minal portions of the tibial and metatarsal joints and the whole of 
the tarsal which are fulvous without marks; the cephalo-thorax 
beneath is fulvous yellow, the pectoral combs yellow, and the first 
four abdominal segments shining yellow, with the posterior edges 
paler and duller yellow ; fifth abdominal segment dull fulvous yellow, 
finely granulated ; under side of legs dull fulvous yellow ; first four 
joints of the tail fulvous above, infuscated below; fifth joint en- 
tirely dark brown or blackish ; sixth joint black suffused with red- 
dish ; sting reddish yellow at base and deep red at the tip ; axillary, 
humeral, cubital and basal portion of the radial joints of the cheli-^ 
ceres fulvous, with one or two very minute brown marks in some, 
absent in other specimens; terminal portion of radial joint, the 
whole hand and the basal half of the fingers rufous brown ; termi- 
nal half of fingers fulvous yellow ; sides of the abdomen blue ; the 
hand is hardly as wide as the radial joint ; the two upper keels of 
the fifth caudal segment are sharp and strongly toothed, and there are 
five distinct keels on the under side of the sixth joint of the tail. 

The 5 resembles the ? in coloration, except that the first four 
abdominal segments below are deep fulvous, broadly edged pos- 
teriorly and laterally with yellow, and the fifth segment is of the same 
fulvous colour as the other ones and obsoletely granulated. In struc- 
ture it differs remarkably, having a shorter body and a longer tail ; 
the cheliceres are much longer, and the hand is broader than the 
radial joint ; the keels on the upper surface of the fifth caudal seg- 
ment are rounded and obsoletely granulated ; it has only one keel 
on the lower side of the sixth joint, and the granulations on this 
are absent. 

In the female the length of the body is rather more than that of 
the first four caudal segments, whereas in the male it equals that 
of the first three segments, 

S Length of body, '95 in. ; of tail 2*2; of cheliceres, 1*55 
? . ,, 103 „ ; „ 1-45; ,, V^^ 
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I name this fine specres after Mr. Herbert M. Phipson, the ener- 
getic secretary of the Society. 

7. I, maculatus, Ue Geer, figs. 8, 4. 

I have this species from Tavoy, Moulmeim, Rangoon, Table 
Island (Andaman s) and Bombay. It is of very wide distribution. 
This scorpion and the next are peculiar in not having a spine at the 
end of the tibial joint of the fourth pair of legs. 

The male differs from the female in having a smaller body and 
much longer tail and cheliceres. The colour is the same in both and 
so is the structure. 

$ Length of body, '75 in.; of tail, 1*75; of cheliceres, 1*4 

9 ,, ,, -8 „ ; „ 1-05; „ -8 

8. I, assamensis, N. Sp., figs. 5, 6. 

From Dhubriin Assam, whence I received six specimens from my 
friend, Mr. 0. G. Smart, of the Public Works Department. It is of 
much the same colour as J. maculatus, but is very much smaller. It 
may be distinguished at once by having the whole space in front of 
the central eyes black, the keels on the last abdominal segment 
obsolete ; and the tail not spotted but clouded with fuscous. 

Like I. maculatus it wants the spine on the tibial joint of the 
fourth pair of legs. 

The sexes are alike in colour and difier in structure by the male, 
having a smaller body and a longer tail; the cheliceres in both 
sexes are of much the same size. 

S Length of body, '5 in.; of tail, 1*0; of cheliceres, '55 
9 .> >> '6 „; ., -85; „ -5 

The slight difference in size in the sexes of this species separate 
it widely from J. maculatus^ in whicb the difference is very striking. 



NOTE ON SOME BRANCHING PALMS. 
Communicated by Mrs. W. E. Hart. 
{Read at the Society^s Meeting on Mth December, 1888.) 

To the popular mind, perhaps the most characteristic feature 
of the Palm family is the tall, straight, undivided stem, surmounted 
by its single head of leaves. 

Some species, no doubt, as the edible date {Phoenix dactylifera), 
throw out a number of young plants from the parent stem at a 
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short distance from the ground. These can be removed without 
interfering with the growth of the main stem. Indeed I am told 
by Mr. Birdwood and other friends, who have seen thi& species in 
cultivation in Sind and other places, that the usual mode of pro- 
pagation is by removing these young shoots, which, when planted, 
take root and enter upon an independent existence, and in time 
themselves throw out similar shoots. 

A good specimen in Bombay is to be seen in the Elphinstone 
Circle Garden, close to the railings, a few feet to the left as you 
enter by the Western Gate. At a height of about three or four 
feet from the ground, from among the thick mass of adventitious 
rootlets which thicken the stem at its base, have sprung eight of 
these young shoots, radiating from the axis of the parent stem, to 
which four of them are still attached. The other four ha.ve been 
removed and planted in the Victoria Gardens, but only one seems 
likely to survive. Mr. Carstensen kindly showed it to me the other 
day in a large pot near the fern-house. When once it has pro- 
perly rooted, it will probably be found to thrive quicker if planted 
in the open ground, for I have found that to pot young specimens 
of the common wild species {Phcenix sylvestris) greatly retards their 
growth. 

But these young plants thrown out by the parent tree are not 
branches in the proper sense of the word. There are, however, 
certain species of so called " branching palms,^' in which the stems 
naturally bifurcate after growing single for some distance. Some- 
times each bifurcation again divides after it has attained a certain 
height. Occasionally the operation is even again repeated in each 
of these second bifurcations. 

Such is the Doum palm of Egypt {HyphcRne Thebaica), a good 
specimen of which is to be seen in the Sewree cemetery, a short 
distance from the gate on the left of the main walk as you enter. 
There, among a group of these palms with dichotomous stems, 
which I suppose found their way to the spot in the days when the 
Agri-Horticultural Society of Bombay had their head-quarters in 
the neighbourhood, is one which repeats the bifurcations in the 
manner I have described. 

But besides the species in which the stems naturally divide, 
there are exceptional instances of apparent monstrosities, in which 
individuals of a species ordinarily characterized by the simple stem 
have developed a dichotomous dispodtion. 



252 BOMBAY NATURAL HISTORY SOCIETY. 



A few months ago there appeared iu the Times of India the follow- 
ing account of what seems to be a celebrated specimen of a branching 
betel-nut palm : " A famous forked palm of Cayenne is giving 
signs of weakness It has been proposed to cut it down, and pre- 
serve the trunk in the Natural History Museum at Paris after 
being shown in the World^s Pair in 1889. This remarkable tree 
belongs to the genus areca^ is about 100 feet high, and divides at a 
height of about 30 feet, the two stems being equal in height and 
diameter, and flourishing and fructifying like two isolated trees, Thei 
vegetable phenomenon is in a grove with some 400 other palms and, 
shows nothing abnormal save its twin stems. ^' 

A still more curious instance is that of the wild date [Phoenix 
sylvestris) mentioned by Brandis, at p. 553 of his Forest Flora of 
North-West and Central India, as ^' growing in the Kesidency 
Garden at Indore, with a trunk 22 feet high to the first branch, 
and with 22 vertical closely packed branches. '' This specimen is 
also described according to Brandis, in the Gardener's Chronicle of 
1874, p. 116, and our Honorary Secretary informs me that it is 
figured in the Agri-Horticultural Society's Journal 4. N.S. of 1873, 
but I have been unable to lay my hands on either of these works. 

The accompanying illustration of the above mentioned tree is from 
a photograph obtained with the kind assistance of Mr. L. S, 
Newraarch. I am also informed by our Honorary Secretary, 
who recently visited Indore, that there are now only 1 2 branches, 
and that the tree shows no signs of having ever been cut for toddy. 

Two instances of abnormal division in the stems of the common 
wild date {Phoenix sylvestris) have come under my own notice in 
Bombay. 

One is in the compound of the bungalow belonging to the estate 
of the late Mr. A. G. DeGa, in which I am at present residing, on 
Altamont Road, Cumballa Hill. The other is in the compound of 
the house on the Pedder Road, formerly known as Sea Scah, when 
it was the residence of Mr. Wordsworth, but now called Sea Oale^ 
and in the occupation of Mr. Nowrojee N. Wadia. 

The former of these two specimens is a few yards to the north' of 
my stable, close to the west side of Altamont Road. The tree is appa*- 
rently of considerable age, and bears the marks of deep incisions for 
toddy. After growing in the usual way to a height of nearly 2(^ -'3 
feet the stem has branched into four. The ramifications do no^t^ 
radiate from the axis of the origmal stem but are thrown out, so to 
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speak, all in the same plane. There is no thickening of the 
original stem at the point of junction. The branches themselves are 
considerably attenuated just at this point, but almost immediately 
assume a verfcical direction, and then all attain the thickness of the 
main stem. They are also all of about equal height, having grown 
some 12 feet from the point of junction to the base of the crown of 
foliage. Each branch bears flowers and fruit. A sketch of this 
tree had been made by Miss Starling, from a photograph by Capt. 
Shopland, for the Society's Journal. 

The othar specimen stands about 50 yards from the com- 
ponnd wall on the west of the Pedder Road, but being on rather 
elevated ground is plainly visible from the road. The stem, which 
in this instance also ^hows signs of having been tapped for toddy, 
has bifurcated at It height of about 12 feet from the ground. The 
southernmost of the two branches seems to form rather more of a 
right angle with the original stem at the point of junction than do 
«iny of the four branches in the other specimen. Excepting this, 
^nd the number of cheir branches, the two trees seem to grow in 
juuch the same manner. 

I have also heard of an instance of a bifurcating cocoanut palm 
(Oocos nucifera) in the Mahim woods, but have not seen it. I have 
also heard of, but not seen, another instance of a bifurcating wild 
date {Phcenix syloestris) in the jungle between Mount Nepean Road 
and the Malabar Hill Reservoir. 

Brandis, at the page already cited, in the Forest Flora, speaking 
of the edible date {Phoenix dactylifera) says the branching stems are 
occasionally found in the Pan jab, and that many palms have occasion- 
ally bifurcating stems and sometimes develop a large number of side 
tranches. But the above are the only specific instances of abnormal 
branching in the simple stemmed species that I have been able 
to find or hear of. From them it would appear that th^ abnormal 
tranching is always, if not strictly dichotomous, yet in' multiples of 
two.* It would also appear that the branches, whatever their number, 
-spring from the original stem at the same height. Next it would 
appear that they do not radiate in different directions around on 
the axis of the original stem. Lastly, it would appear from their 
being of the same length and girth that they are of equal age. 

♦ An instance mentioned at p. 79 of An Indiayi Olio by General Bnrton of a seven- 
branching Palmyra, shows the ramifications are not always dichotomous. At the 
reaiding of the paper Mr. Kabraji meutionod another instance of a seven^branching 
cocoanat palm at Jabalpur near Naosari. 

oft 
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From all these facts I am inclined to infer, first, that these 
abnormal so-called *' branches" are not ramifications in the strict 
sense of the word. That is, they are not lateral growths from a main 
stem which continues growing, but are divisions of the original stem 
itself ; secojidly, that all these divisions, whatever their number, ori- 
ginated simultaneously from the same cause; thirdly^ that this cause 
also resulted in the disappearance of the first head of foliage which 
originally crowned the single stem. 

The question then arises, what is the cause ? This is not with- 
out an economic interest, for it is clear that if the cause be one 
ciapable of artificial application, it might be possible to double or 
quadruple the yield of fruit, nuts, or toddy, from a single tree. 

Several possible causes suggest themselves. Stewart in his Punjab 
FlantSi p. 244, as quoted by Braudis in the page already cited of his 
Forest Flora^ supposes that 'Hhe branches are merely apparent, caused 
by seeds germinating in the axils of the petioles.^' Brandis, how- 
ever, regards this theory as improbable. Certainly it would be diflS- 
cult, on this supposition, to account for the facts above noticed 
of the apparent identity in age of the branches and the disappeai- 
ance of the original crown of foliage. 

But the abnormal branching might be due to atavism, or ^' throw- 
ing back,'' to a primeval type of ancestral palm, which naturally 
branched, a lineal descendant of which has survived in the Doum palm, 
or it might be an effort of evolution in the direction of development 
towards a branching type. 

This raises a very interesting question in Darwinism with which 
I fear I am hardly competent to deal. The solution of it would seem 
to depend in a great measure on whether we are to regard the natur- 
ally branching palm as the survival of an ancient type or the 
development of a new one. 

Judging from what we know of pal?eontological botany it would 
appear that the evolution of the dicotyledonous type from theacrogens 
through the cycadaceao was already complete before the appearance 
of the palms. For besides their mosses, ferns, reeds, and cycades, 
we find in the coal measures of Great Britain, numerous remains of 
conifers and true exogenous trees. But it is not till the Tertiary period 
that there occurs any abundance of palms. From this I would infer that 
the palm does not come in as a link in the chain of the evolution of 
the dicotyledonous trees, and therefore that the branching of the 
palms is not to be regarded as an effort towards such evolution. 
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It may, however, be one in the evolution of a new type of monocoty- 
ledonous branching trees. In this sense the Do urn palm would 
appear to be rather the forerunner of a new type than the descendant 
of an old one. For among the various species of fossil palms that 
have yet been discovered, I am not aware of one that is characterized 
by a branching stem. We should however remember that, owing no 
doubt to their softer texture, far fewer species of palms have been 
found than of the harder wooded dicotyledonous trees, and possibly 
among those which have been lost is the branching type. 

Is then the abnormal branching of palms naturally single stem- 
med due to the efiorts of individuals to develop a branching 
species in imitation of the Doum palm ? I think not. The author of 
the article Palma in the last edition of the Encyclopedia Britannica, 
noticing the abnormal branching of palms, writes that it is 
'^ probably the result of some injury to the terminal bud at the 
top of the stem, in consequenge of which buds sprout from below 
the apex.^' This view seems to be corroborated by most of the facts 
already mentioned, notably by the disappearance of the original foliage 
crown, by the apparent identity in age of the branches, and by the 
presence of incisions for toddy, at least in those Bombay specimens 
which I have described. These incisions, made just at the base of 
the crown of leaves, often result in its destruction and the death of 
the tree. Often however we notice merely a distortion of the single 
stem at the point of incision. It may well be that where the injury 
is greater than would merely result in a simple distortion of the axis 
of growth and yet not great enough to entirely destroy it, the young 
bud at the top of the tree divides into two or more, and hence the 
apparent branching of the stem at the point of injury and disap- 
pearance of the original single foliage crown. 

It would therefore appear that the reduplication of the productive 
power of a tree could be artificially effected by the infliction 
of the right injury, care being of course taken to avoid such excess 
as would result in the death of the tree. Possibly too, if specimens of 
such artificially branching palms were produced in sufficiently large 
quantities over a sufficiently long period and propagated by careful 
selection, we might in time have another species of naturally branch- 
ing palms. Only in striving to arrive at this laudable result let us be 
careful we do not first destroy all our existing species, and go 
down to posterity, as the rivals in fame of the old lady who killed 
the goose that laid the golden egg^. 
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MAULED BY A PANTHER. 
By W. B. M. 

I PIND from my diaries that I had killed fifty-six panthers and 
forty- six tigers — a total of one hundred and two felines— when I 
was defeated by a panther in the following manner : — 

I had been camped for 14 or 15 days close to the great earthen 
dam of the Waghad lake, looking after my police and revenue sub- 
ordinates, who had to collect and keep on the work 3,000 labourers 
required by the Engineering Department to secure the dam from 
injury during the rains, when I heard qf a tiger being in the Ram- 
sej hills, distant about ten miles. 1 at once despatched a tent to 
Tongaldhara, a small village below the hill, and sent out four or five 
of my police constables and the same number of sepoys to collect 
information of the tiger and mark him down if possible. The day 
after my arrival at Tongaldhara (31st May 1884), a villager came 
hurriedly to my tent about nine o'clock in the morning, announced 
that a tiger — it turned out to be a large panther — had been seen by 
the paltyas (watchers) at early dawn crossing over the hill, and that 
it had been satisfactorily marked down on the far side. 

I started on my pony to ride round the hill, while I sent my 
policemen and the few beaters I could collect in Tongaldhara across 
it with orders to meet me at Dherrigam village. 

When I arrived at Dherrigam I was pointed out the side of a bill, 
some 800 feet high, in which the so-called tiger was said to be 
marked down. This hill was crowned throughout its length with a 
massive natural wall of trap rock, varying from 1 50 to 200 feet 
high, having about its middle three or four deep rents or clefts 
forming passes from one side of the hill to the other, and through 
one of these the panther had been seen to enter the ravine at 
dawn. 

Looking through my glasses I could discern 15 or 20 pal fy as 
(watchers) posted in twos and threes at various commanding points 
on the hill side. The white head-dress or clothing of some render- 
ing them conspicuous on the black rocks on which they sat, others 
easily distinguishable by their dark skins against the light bark of 
the tree on which they were porchod, or against the yellow gras^ on 
which they squatted. It was impossible for the beast to move an 
inch without detection with all these fellows round the jungle. 
Beckoning down some of tbem irom l\ie 1\\IU, I enquired where the 
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beast was supposed to be. Those of the northern side asserted that 
they had seen him go into a nulla — dry torrent bed — on their 
side of the hill^ andlieJip in some cactus bushes (sabri), while those 
of the southern side declared he had gone down the hill and had 
disappeared amongst some large rocks under a clump of green and 
shady trees. The knowing ones of the village said that he had a lair 
in both places. The distance between the two points was between 
a quarter and a half mile, and deeming it impossible to organize a 
drive which would cover both, I made up my mind to drive the rocks 
below first, and then to drive the nalla above. The only thing 

, against this arrangement was the small number of beaters, who were 
not more than 50, and who would have been quite lost on the exten- 
sive area to be covered. I consequently sent two police constables 
to neighbouring villages for more men, while I sat down to a light 
breakfast. After eating a hurried meal I went with an old villager 
to a large rock, under which the beast was said constantly to lie in 
the heat of the day. Nice cool quarters he had under it, but un- 
fortunately he was not at home, so I returned to where the beaters 
were assembled, and -was soon rejoiced at seeing about 75 more men 
turn up with my police constables. A consultation took place 
amongst all the elders of Dherrigam village, and it was finally settled 
that I was to take up my position in a wild fig-tree about a hundred 
and fifty yards beyond the rocks and clump of tree containing the 
lair of the animal. 

An old villager, wearing a dark brown blanket, the fashionable 
head-dress of his caste, and affording protection to his head and 
shoulders from the sun, was sent with me, as he was reputed to 
know exactly where to place me. When I got to the tree in ques- 
tion I objected to get into it, as no portion that would bear ray 
weight was five feet from the ground, and it practically afforded no 

• protection, while it was a most awkward one to shoot from ; I 
therefore said I would stand on the ground, where my aim would 
be steadier. The old fellow declared the beast's path lay directly 
under, the tree, and the panther would pass pote-a-kal (under my 
beHy) if I would only get up the fig-tree. Over-persuaded by 
such arguments I got astride a large horizontal branch, while my 
companion climbed high up the small shoots over my head, and 
taking my spare rifie well out of reach, ensconced himself in the 
green branches at the top of the tree. I so placed myself as to face 
the beast as he came along under the txee^ ^^\ cio\ii\^^^<b^V^^'et^ 
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probable that if I did not prevail on him to stop before he came up 
to me he might have a pleasant few minutes* amusement with my 
legs dangling down to within a few feet of the ground. 

The first shout of the beaters had scarcely echoed up the hill 
when my friend on the tree above me remarking, '* There goes the 
tiger/' pointed upward, and following the direction of his finger I 
saw a very fine panther one hundred and fifty or two hundred yards 
off trotting with long and rapid strides up the hill to my right. 
Sitting as I was astride a large branch it was impossible for me to 
turn round sufficiently, get my rifle to my shoulder, and bring it to 
bear on an object above and well to my right. Nevertheless I fired 
at him from my cramped position, and I believe I hit him, as he 
turned round and snapped at his hind quarters, and some paltyas 
in trees who saw him pass close declared they saw blood on his 
flanks. He tried to pass over the hill, but was turned by paltyas, 
and he proceeded to lie up in some rocks under trees directly below 
the high cliflf crowning the hill. I hurried up the hill to head him, 
and getting the beat so arranged as to drive him towards me, I 
knelt on the ground, rifle in hand, directly in his road to cross oyer 

the hill. 

I had not been long in position when I saw his beautiful yellow 
skin shine in the bright sunlight as he descended a dip in the path 
under the cliff, coming straight towards me. When he rose out 
of the dip, to my surprise, he suddenly pulled up and looked 
dead in our direction. I whispered to the old fellow behind me, 
holding my spare rifle, that it must have been the confounded dark 
blanket over his head that the panther had seen. He declared the 
blanket was not to blame, but the men above us on the rocks, and 
looking up I perceived, for the first time, some half-dozen beaters 
shewing well down to their waists above the high rocks over us. 
The panther then lying down broadside on in the open with his 
tongue hanging out, kept his head turned round in our direction 
showing that he distinctly saw us in spite of the bright glare of 
the sun. I was nearly tempted to fire at him as he was not more 
than 80 yards off, but a shdt at a sitting animal is always a diflficult 
one, and I dreaded putting him back on the beaters, some of whom 
he would have been sure to maul, if not kill. As the drive came on 
he quietly slipped down the hill and I went after him. 

When thus following him some men in a teak-tree, hailing me, told 
me they had seen him sneak into some cactus bushes and long grass 
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close by, and that he had certainly not passed out or gone beyond. 
I took up a position from which I could command the small piece of 
jungle pointed out, and was haviug it driven when a police con- 
stable, Daghru, shouted from above that he had discovered 
a large hole with panther foot-marks going into it, and to corro- 
borate the statement he brought me some hairs found at the entrance 
of the hole which, on examination, I saw were long and white, so, 
remarking that they looked more like hyena's than panther's hair, 
I told him to see if there were any yellow or black ones about. I, 
however, clambered up the hill after the constable, having one 
loaded rifle carried by the Kotwal of the village close by me. The 
other I unloaded, as there was some climbing and nasty ground to 
be got over, and from accidents I had seen, I always dreaded rifles 
going off when in the hands of ignorant natives. The bearer of this 
second weapon I told to come on as quickly as he could. 

I went straight to the earth where Daghru was, and satisfied 
myself that the pugs of a panther distinctly led into the hole, 
I was then taken to a second hole about 20 or 30 yards distant, which 
tha villagers asserted, communicated with the first. While here 
taking a pull at my drinking vmter and making arrangements to 
light a fire of grassand green leaves to smoke the brute out, in order 
that I might shoot him as he escaped at the other end, the police 
constable, Daghru, came running round in a great state of alarm • 
and told me that two (baghs) panthers, had come out of his end of 
the earth, were simply playing the mischief amongst the beaters 
and that unless I hurried round the beasts would get away. 

I seized my rifle from the hands (of a native standing close by me), 
and ran to about as strange a scene as it was ever my lot" to witness. 
The panther had come out of the hole with a rush amongst the 
beaters crowding round ; many of these were in the act of bolting 
as hard as they could down the hill, others were lying about, 
having gone in the knees from funk, and fallen in the extraordinary 
way natives sometimes do, and the last man standing was going over 
backwards before the infuriated panther when I arrived. 

Many seconds were not allowed me for contemplation of this scene 
as the panther charged straight at me. Owing to the number of 
beaters about — some on the ground, some picking themselves up, 
and some bolting — it was impossible for me to fire without the 
greatest risk of shooting one or two of them. I consequently had 
to wait until the panther was within a few fe^\i oi T[i^^ ^tA \ ^Cdkvv 
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put ray rifle down to his head, expecting to roll him over like a rabbit 
(as I had succeeded in doing on other occasions), and then place my 
second bullet pretty much where I pleased. To my horror there 
was DO report when the hammer fell ! The next moment the panther, 
with an angry roar, sprang on me. Hanging on with the claws of 
one fore-paw driven into my right shoulder and the other round me, 
he tried to get at my head and neck, but I fortunately prevented this 
by raising my left arm which he instantly seized in his huge mouth. 
I shall never forget his sharp, angry roar, the wicked look of the 
greenish yellow eyes within six inches of mine, the turned-back ears, 
his f ootid breath upon my cheek, and the feeling of his huge fangs 
closing to the bone through my arm above the elbow. 

I endeavoured, by giving him my knee in the stomach, to make 
him let go. Those who have ever kicked a cat, can imagine what 
little effect this had. It was more like using one's knee to a foot- 
ball than anything else. The panther, with a roar, gave a tremen- 
dous wrench to my arm, hurled me some five paces down the side 
of the hill prone on my face, bringing my head in contact with a tree. 
Stunned and insensible, I lay some seconds on the ground, and the 
brute, thinking me dead, fortunately did not worry me, but, passing 
over me, went for the retreating police constable who had. brought 
me into the difficulty. I remember when I came to raising my head 
from the ground, leaning my forehead against the tree, and smiling, 
with a certain feeling of grim satisfaction, when my eye caught the 
retreating form of the constable and the pursuing panther down the 
hill, and I thought the policeman's turn had come. In his precipi- 
tate flight, however, this constable went apparently also in his legs, 
for he fell and thus escaped a mauling. 

During the scrimmage the beaters, completely losing their heads, 
bolted here, there, and everywhere, and neither they nor the con- 
stables made the slightest effort to drive the beast off me. The patel 
or head of the village, clapping his hand to his mouth, shouted at the 
top of his voice : '^ Oh, my wife is a widow, my wife is a widow,'' 
meaning, I conclude, that if I were killed an avenging but just 
Government would hang him, while, if I survived, in all probability 
I would at once dispose of him in some other but equally effectual 
manner. 

When the panther had passed away police constable Narayen, 
raising me from the ground, inquired if I was much hurt. I replied 
that I feared. I must be. He opened my coat and flannel shirt and 
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laid bare ray gnawed arm and clawed shoulder, bleeding profusely. 
Peeling faint frora loss of blood, I got Narayen to wrap his head-dress 
round and round the arm and pour cold water on it, and giving 
him strict injunctions to lay me flat and pour water on my head in 
case I fainted (natives invariably prop you up in a sitting position 
when you faint, and there keep you until you die !) I began the 
descent of the hill, I reached my little nag saddled and waiting for 
me, and mounting it, I simply turned her head towards home and 
flew over the five miles of broken country track to my camp at 
Tongaldhara, the other side of the hill. As I sped through the air 
the wet bandages on my wounds felt icy cold and refreshed me, so 
that I could not believe I was much hurt. The wayfarers on the 
road must have been astonished at the appearance of their District 
Magistrate and Collector as I galloped along, and, indeed, I observed 
that they all pulled up and looked after me as I passed bleeding from 
my forehead and with the arms of Narayen' s coat which I had merely 
buttoned at the neck and his pagri flying in streamers behind me on 
the breeze. When I reached my tents the scene was one rather 
calculated to unnerve even a stronger man than me. All my ser- 
vants, butler, cook, mate, dressing boy, &c., &c., gathering round, as 
I bathed the wounds in cold water and re-wet the bandages, and cry- 
ing piteously, told me I never could recover from such deep injuries. 
1 tried to persuade them I was all right, and as if to disprove their 
mournful predictions I became quite elated in spirits, and after 
swallowing a cup of tea, I started, with my dressing boy, in my pony 
trap, for Nasik. The lad driving, rattled over the ten miles of good 
road almost as fast as the mounted policeman I sent ahead to 
summon the Doctor to my housed and two hours and a half had not 
elapsed from the time of my mauling before I was in the hands of 
the Civil Surgeon of the Station. 

The Doctor probed the teeth wounds in the arm and found that 
^t the back of the arm ran right to the bone and was an inch 
^nd a half deep. The two wounds on the inner side, in or close to 
"^he biceps, were one an inch and a quarter and the other an inch 
^eep. The claw wounds on the right shoulder were not serious 
^nd had fortunately just missed the large artery near the collar h6ne 
injury to which would have resulted in my bleeding to death in a very 
iew minutes. 

Carbolic acid and water lotion bandages were applied, and these 
*ny servants kept wet night and day. My laead, a^ ^jVv^TiQeXi^^T i^e^^Y^^ 
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concussion from my symptoms, was kept deliciously cool with an 
eau-de-cologne and water bandage. For three or four days I con- 
tinued in a very exhausted state. I was incoherent and more or less 
off my head. I well remember how, in my frightful dreams, the 
panther constantly came at me again, and how fiercely I struggled to 
get my hands and feet (which I imagined tied) free, and how 
ultimately I awoke bathed in perspiration, having got rid of my 
horrible nightmare. From the poisonous wounds sinuses formed 
which had frequently to be laid open with the lancet. On the 27th 
day I was out of bed and moved to Bombay to join a new appoint- 
ment. One wound gave trouble longer than the others, but having 
been turned inside out, as the Doctor termed it with the lancet a second 
time, all proceeded satisfactorily, and, thanks to the great care and 
attention of my medical adviser, within two months from the occur- 
rence of the mishap, the wounds were healed up and even a sling was 
dispensed with. 

Here a word of advice to those who, like myself, have the 
misfortune to be mauled. Remember that teeth and claw wounds 
of these large felines are poisonous, from their eating flesh and 
carrion, and that being punctured wounds they must be kept open 
at the mouth and made to granulate from below; so sure as they close 
over at top sinuses will form and the wound and sinuses must be 
laid open with the lancet. I should have been spared much pain if 
I had borne the above in mind, and not hurried to have the wounds 
closed over for me to get about. 

Asked how it occurred, all I can reply is that I can't say with 
certainty whether a cartridge missed fire, or whether, when I 
hurriedly seized the rifle from the hands of the bearer, I seized the 
unloaded one. It is possible that the village Kotwal, hearing of 
tvvo panthers, and the utter rout of the beaters, lagged behind with 
the loaded rifle and allowed the unloaded one to come on with me. 
When I was mauled the rifle was knocked out of my hands, the hat 
ofl* m}' head, and even the watch and cartridges out of my pockets, 
and I did not see the rifle again until I rose from my bed three 
weeks after the accident. It is consequently impossible for mo 
definitely to explain the mishap, though, when I examined my rifle, 
I certainly found the claw-marks of the panther on my twelve-bore 
rifle, while I am under the impression that it was my centra 
fire express that I loaded before commencing my ascent o 
the bill 
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ZOOLOGICAL NOTES. 

A CURIOUS INSTANCE OF FRIGHT. 
In the last number of the Journal I noticed that' Mr. Vidal, in his letter on 
"Poisonous Lizards," mentions several cases of the effects of fright on a native 
when under the impression that he- had been bitten by some poisonpus reptile . 
The following incident, which occurred at one of my camps, may be interesting. 
One evening one of my subordinates told me a coolie had been bitten by a 
snake ; I went and examined the man, who said he had been bitten on the inside 
of the big toe. Careful examination, however, showed no puncture or even scratch. 
To ptit the man's mind at ease I admnistered a large dose of brandy. The man 
<Ud not seem friglitened, his chief idea being to go and kill the snake. He 
gradually got worse, and in a quarter of an hour he was insensible, skin cold, 
froth at the lips, quite rigid, and most remarkable of all, his eyes were insensible 
to light. His pulse was, however, fairly steady and good. I could do nothing 
more for him, but one of the coolies came up and asked to say Mantras over 
hitn. Having got permission, he took a small lota of water and standing quite 
six feet from the man began to recite, every now and then sprinkling a little water 
towards, but not on, the man. In ten minutes the coolie was walking about 
perfectly well. There is in my mind no doubt that the saying of the Mantras 
cured the man, not from any inherent efficacy in them, but simply because the 
■man's faith in them was greater than the fear of the snake poison. 

F. E. DEMPSTER, 

26/A July 1888. Myingyan, Upper Burmah. 



A FOX EATING WHITE-ANTS (TERMITES). 

Dr. Stewart, of the Poona Horse, who is a careful observer, writes as follows 
on 7th November 1888 : — 

" On the 5th instant, while breaking a young horse, I came upon a fox in a 
ditch by the side of the road. There had been rain, and he was on a white-ants' 
nest, from which numbers of the winged white-ants were issuing. About 40 
crows were crowding round him, barely keeping ** at arm's length *' and hardly 
afraid of him. As I came up, at a walk, he retired into a field about 20 yards, but 
almost immediately turned and went back. All the crows on this rose from the 
nest with a noise that would have alarmed most animals, but he only hesitated 
a moment and then ran eagerly and quickly to the nest again. I have not the 
slightest doubt he was eating the white-ants. I passed within four yards of the 
nest and saw there was no carrion of any sort on it, for the ground was bare ; 
on the other hand his very eager manner and the position he took up on the nest, 
left no doubt in my mind what he was after. Had I been able to do so, I 
should have watched him." 

It is not at all unlikely that the fox was engaged in this excellent work of 
destruction, as the number of birds and animals, which feed on these excellent little 
insects, is very large. I once saw a squirrel at Matheran scratching the red earth off 
a dead tree and greedily devouring the white-ants beneath, which greatly surprised 
me, as I had always supposed the squirrels to be strict ve^et&viaxL*^. — Ed\\.^T« 
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PROCEEDINGS OF THE SOCIETY. 

Proceedings of thr Mekting held on 6lh August 1888. 

TH^nsual monthly meeting of this Society took place on Monday, the 6th Anj 
and was largely attended. Dr. D. MacDonald presided. 

The following new members were elected : — Captain W. St. John Richarc 
Mr. W. S. Owen, Khan Saheb Manockjee Dhanji, Mr. G. K. Betham, Mr. Gorerdl 
daas Khatao Mackunjee, Lieut. R. H. Light, Dr. E. H. Brown, Dr. Monks, Mr. C 
Kittredge, and Dr. Barry. 

The Honorary Secretary, Mr. H. M. Phipson, then acknowledged the folloi 
contributions to the Society's collection : — 

CONTBIBUTIONS DURING JULY. 



Contribution. 



Description. 



Contributor. 



1 Snake (alive) , 

Several rare Birds' Nests 
from the North Cachar 
Hills 



2 Snakes 

Coral 

A Piece of Bark Cloth'. 

1 Scaly Ant Eater 

1 Panther Cub (alive) 

1 Mongoose (alive) 

1 Chameleon (alive) 

1 Cobra (alive) 

1 Sea Snake (alive) 

2 Young Porcupines (alive) 
1 Black Sloth Bear (alive). 

1 Cobra (alive) 

1 Chameleon 

3 Guinea Pigs (alive) 

1 Sun Bear (alive) 

1 pair Red Jungle Fowl ... 
NestandEggs 

1 Snake 



Bungarus arcuatus, 

Palm-Roof Swift, 

Grey-headed Broad-Bill, 

Little Spider-Hunter, 

Mrs. Goulds' Honey Suc- 
ker 

Scarlet-backed Flower 
Pecker. 

Gblden headed Babbler 
and 

Rufous-bellied Bulbul . 

Chersydrus grauulatus 
and Cerberus ryhnchops. 

From Red Sea 



Dr. da Gama. 

Mr. E. C. S. Baker, 

through. 
Lieut. H. E. Barnes. 



Manis pentadactyla 

Felis pardus 

Herpestes griseus 

Chameleo vulgaris 

Naga tripudians 

Enhydrina bengalensis ... 

Hystrix leucura 

Ursus labiatus 

Naga tripudians 

Chameleo vulgaris 

Cavia cobaya 

Ursus malayanus from 
Borneo. 

Gallus ferrugineus 

Black-capped Black Bird . . 

White Winged Ground 
Thrush and Blue-breast- 
ed Water Rail. 

Tropidonotus punctatus.,. 



Mr. W. S. Hexton. 

Dr. E. Littlewood. 
Mrs. Ashdown. 
Mr. Fred. Wright. 

Do. 
Mr. R. H. Light. 
Mrs. Aston. 
Major Bissett. 
Mr. H. J. Hemming. 
Mr. H. Barrett. 
Lieut. F. Sapte. 
Mr. G. Carstensen. 
Dr. E. H. Brown. 
Mr. H. A. Coggan. 
Sig. G. Ceccarelli, thro 

Mr. F. Bozzoni. 
Mr. W. S. Price. 
Mr. H. M. Hewett. 



Mr. Lennane. 



Contributions to the Library. 
Birds of British-Burma (Gates), from Captain Shopland. 
The International Scientists' Directory, from Dr. Dymock. 
Records of the Geological Survey of India, in Exchange. 

Journal of the Asiatic Society of Bengal, Vol. LVII., Part II., Nos. 1 2 
Exchange. 

Verhandhingen der Zoologisch Botanischen, 
Gersellsohaft in Wien, XXXVIII. Band. Quartal. I. IL 
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Miss La Touche exhibited a fine specimen of the Hunting Leopard (Felis jubata) or ^ 

Chita, which she had reared from a cub. The animal, which was perfectly tamp, 
was much admired by all present. Mr. B. L. Barton also exhibited two tigers' heads 
mounted by him for members of the Society since last meeting. \ 

THE PROPOSED ZOOLOGICAL GAEDEN. 

The Honorary Secretary, Mr. H. M. Phipson, stated that since the last meeting of 
the Society no reply had been received from Government as to the site asked for, and 
that the Committee was, therefore, not yet in a position to lay before the members 
for their approval any definite proposals with regard to the contemplated Zoological 
Garden. With a view, however, to test the popularity of the scheme, a list had 
been started in the local newspapers of persons who would be willing to support 
the project by becoming life-members of the Society on payment of Rs. 150, on the 
understanding that they would be relieved of all further payments, and be entitled 
to a free entrance to the Garden to themselves and two friends. The Times of India 
had most generously headed the list with a subscription of Rs 500, and the amount 
had in less than one month risen to Rs. 51,150. (Cheers.) T. E. Lord and Lady 
Reay had added their names to the list as well as their Royal Highnesses the Duke 
and Duchess of Connaught. H. H. the Rao of Cutch, Sir Dinshaw Maneckjee Petit 
and another well-known Parsee gentleman had promised Rs. 1,000 each, and it was 
proposed that donors of such amounts should be elected patrons of the Society with 
all the privileges of life -members, and also that cages built with the money should 
be named after the donorp. 

The Honorary Secretary further stated that no reply had been received from the 
Municipal Commissioner to the proposals made by the Committee, but that the 
subject had been discussed at several meetings of the Town Council and Corpora- 
tion. In the opinion of the Committee the site asked for was the only one in Bom- 
hay on whic}^ a popular and successful Zoological Garden and Aquarium cmdd he 
made. The land had for many years been partially occupied by cattle keepers, and 
was at present in a most insanitary condition. A Zoological Garden, if properly 
laid out and well kept, could not possibly be a source of annoyance to any one. In 
support of this assertion the Honorary Secretary drew the attention of those present 
to the largest collection of wild animals in the world that belonged to the Zoological 
Society of London, which may now be said to be in the heart of the Metropolisw No 
complaints had ever been made of any annoyance arising from the London Zoological 
Garden, and the best evidence of this was the fact that the houses on the north and 
north-east of Regent's Park, facing the Menagerie, command very high rents. 
Promises of specimens had been received from all parts of the country, and the 
Committee were confident that if the desired site were obtained, one of the most 
picturesque gardens in the world could be made thereon, which would be a credit 
to Bombay, and furnish the inhabitants with a constant source of amusement and 
instruction. (Applause.) 

Mr. Reginald Gilbert then read an interesting paper, entitled: — "Notes on Sam- 
"bhur and Sambhur Stalking," which will be found in another part of this number. 
Peoceedings of the Meeting held on 6th September. 

The usual monthly meeting of the members of this Society took place on Monday, 
tihe 6th September, Mr. G. Carstensen presiding. 

The following new members were elected : — 

Mr. E. Hadyn, Dr. Boyd, Dr. Sinclair, Mr. W. B. Mulock, C.8., Mr. C. J. Mali^yj, 
Captain G. Budgen, Mr. A. E. M. Simklns, Mr. ¥. G."BL\c\i«i.T^%DTSL,^x\«w^«rc-^«rQS«v2k 

liftTonciie, Mr. E. E. M. James, C.S., and Mr. B. "W. BVoo^. 
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The Rev. A, K. Nairnes was elected an honorary member of the Society. 
Mr. H. M. Phipaon, the Honorary Secretary, then acknowledged the following 
contributions to the Society's collectionfl : — 

Contributions durino August. 



Contribations. 



Description. 



Contributor. 



A Collection of Lizards and 

Bats. 
2 Hares (alive) 

1 Cashmere Mouse-Hare .. 
Skin, Kest and Eggs of 

White- browed Bunting. 
Skull of Black-necked 
Stork. 

2 Eggs of Chukor Part- 
ridge. 

2 Eggs of Marsh Tern 

1 Egg of Himalayan Snow 

Cock. 

3 Snake's Skins • 

1 Cobra (alive) , 

8 Sea Snakes (alive) 



1 P iir pie Coot (alive) 

2 Monkey-monthed Sharks 

1 Porcupine's Skull 

1 Snake 

A quantity of .Turtles' Eggs. 



1 
1 
1 

1 
1 
X 
1 
1 
i Indian Antelope' s Head . . . 



Mongoose Skull 
Tailor Bird (alive) ., 
Flamingo (alive) .. 

Chameleon 

Monitor (alive) 

Pair Oryx Horns .. 
Pair Khudoo Horns 
Python (alive) 



From Bnrmah 

Lepns nigricolHs 

Lagomys sp 

Embeiiza cia 

Mycteria australis 

Caccabis chukor 

Hydrochelidon indica 

Tetragalious himalayensis.. 

From Natal 

Naga tripudians 

Enhydrina beugalensis, 

Hydrophis diaderoa. 
Porphyris poliocephalus ... 

Stegostoma tigrinum 

Hystrix leucura 

Tropidonotus punctatus ... 

Chelonia virgata 

Herpestes griseus 

Orthotomus sutorius 

Phoenicopterus antiquorum. 

Chameleo vulgaris 

Varanus dracaena 

From Africa 

Do 

Python reticulatus 

A Doe with horns ............ 



Marchese 6. Doria. 

Mr. W. Stephens. 

Mr. H. Littledale. 

Do. 

Do. 

Do. 

Do. 
Do. 

Miss Lloyd. 

Mr. Gr, Carstensen. 

Mr. Vincent McCarthy, 

thro' Capt. Falle. 
Mr. W. Shipp, 
Mr. W. W. Barr. 

Do. 
Mr. Lemane. 
Dr. D. A. D'Monte. 
Mr. C. J. Maltby. 
Sergeant-Major Webb. 
Mr. J. Little wood. 
Mr. R. H. Madan. 
Mr. Barrett. 
Brig.-Genl. LaTouche 

Do. 
Capt C. H. Bingham. 
Major J. H. Yule. 



Contributions to the Library. 

Catalogue of the Frogs, Toads, and CeBcilians of S. India (Edgar 

Thurston) From the Author. 

Proceedings of the Linnsean Soc of N. S.Wales, Vol. III., Part I. In Exchange. 

Astor : or Sport and Travel in Cashmere (H. Lisoomb) Mr. T. J. Bennett. 

Journal of Comparative Medicine and Surgery. Vol. IX. No. 3. . In Exchange. 

Annali del Museo Civico de Geneva, Series II., Vols. I to V Marchese G. Doria. 

Proceedings of the Royal Society of Edinburgh, 1883 to 1887 ... In Exchange. 

Knapsack Manual for Sportsmen in the Field. (Ward.) Mr. J. A. Murray. 

Plants and Drugs of Sind. (Murray.) Do. 

Economic Products of India Do. 

List of Indian Economic Products Do. 

Catalogue of the Exhibits in the Indian Section of the Fisheries 

Exhibition • . Do. 

The Birds of Southern Afganistan. (Swinhoe) Do. 

The Vertebrate Zoology of Persia. (Murray) ^ Do. 

Fauna of Britieh India. Mammalia. (Blanf ord.) ».....«. From tine Author. 
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Minor Contributions from 

Mr. Lambert, Mr. F. H. Coutts, Mr. U. W. Barrow, Mr. H. Bromley, Mr. W. F. 
Jardine, Mr. E. S. Cooper, Mr. B. W. Blood, Mr. J. W. Scott. 

The Proposed Zoological Garden. 

Mr. H. M. Phipson stated that the Committee were still waiting for a reply to the 
letter they addressed to Government on the 15th June last with reference to the 
proposed site for a Zoological Garden. In the meanwhile about Rs. 54,000 had been 
subscribed by the members of the Society and those who were willing to join in the 
event of the scheme being carried out. 

Proceedings of the Meeting held on Ist October 1888. 

The usual monthly meeting of the above Society was held on Monday, the 1st 
October 1888, Dr. D. MacDonald presiding. The following new members were 
elected : — Mr. J. McLeod Campbell, Lieutenant C E. Boniface, and Mr. P. R. Mehta. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged the following 
contributions to the Society's collections : — 

Contributions during September. 



Contribution. 



Description. 



Contributor. 



1 Hawk (alive) 

2 Florican's Eggs & 2 Rain 
Quail's Eggs. 

3 Snakes (alive) 

4 Cobras (alive)... 

2 Snakes (alive) 

1 Monitor 

1 Porcupine's Skall 

2 Young Manuras 

1 Monitor 

1 Large Turtle 

6 Snakes 

1 Snake (alive) 

1 Manura (alive). 

3 Pieces of Flexible Sand- 
stone. 

A number of Insects and 

Lizards. 
1 Monkey (alive) 



Astur badius 

From Kharaghora 

Silybuta macrolepis 

Naga tripudians 

Eryx johnii and Ptyas 
mucosns. 

Varanus dracaena 

Hystrix leucura 

Paradoxnrns musanga 

Vardnus dracaena 

Chelonia viridis 

From Mhow 

Eryx johnii.. 

Paradoxurus musanga 

From Rewari 

Prom Natal 

Macacus radiatus 



Mr. Chubildas Lulloobhoy, 
Mr. E. P. Close. 

Mr. E. Butcher. 
Mr. P. R. Mehta. 
Do. 

Mr. R. P. Smith. 
Mr. W. W. Barr. 
Mr. W. S. Owen. 
Mr. F. H. Ooutts. 
Dr. de Monte. 
Lieut. R. H. Light. 
Capt. J. B. R. Butler. 
Dr G on salves. 
Major Bissett. 

Miss Lloyd. 

Mr. P. E. Myer. 



Minor Contributions from 
Mrs. Simkins, Mr. Kaikobad C. Dinshaw, Mr. C. B. Lynch, Mr. J. W. Scott, Mr. W. 
Gaye, Mr. J. O'Connell, Mr. E. T. Ansell, Rev. R. Stothert, Mr. W. H. Bnshby, 
Mr. W. W. Squires, and Mr. E. P. Close. 

Contributions to the Libbary. 

Catalogue of the Moths of India (Coles and Swinhoe) Prom the Authors 

Records of Geological Survey of India In exchange. 

Rough Notes on Travel and Sport in Cashmere and Little Thibet... From the Author. 
Proceedings and Transactions of the Royal Dublin Society, VoL V., 

Nos. 7and8. Vol. VI., Nos. 1 and2 A.tl «x^eo».^'(^« 
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BOMBAY NATURAL HISTORY SOCIETY. 



Mr. B. L. Barton exhibited a large boar's head mouated by himself, which was 
much admired. 

Mr. E. H. Aitken then read a paper entitled *' The Natural History of a Voyage 
from Liverpool to Bombay," which will be found in this number. 



Proceedings of the Meeting held on 11th December 1888. 

The usual monthly meeting of the members of this Society took place on Tuesday 
the llth December, Dr. Lisboa presiding. 

The following new mambers were elected :— The Earl of Scarborough, the Hon'ble 
ttr. Justice Bayley, H. H. Maharaja of Rutlam, H. H. Samat Singjee, Miss Ada 
Brooke, Lieut. F. W. Wodehouse, Dr. Crofts, Mr. F. Reddle, Mr. John Bristed, Mr. W. 
H. Buahby, Mr. Dorab J. Tata, Mr. Erasmus Beynon, Mr. T. R. Fernandez, Dr. Banks, 
Mr. W. Leedamur, Mr. R. M. Betham, B.S.C., Mr. A. D. Younghusband, C.S., Dr. J. P. 
Greany, M.D., Mr. R. Bateman Smyth, C.E , Mr. Camulsey Premjee, Mr. R. E. Candy, 
C.S., Mr. Framjee Nusserwanjee, Col. H. deP. Renwick, Mr. M.. C. Leckie, Mr. 
Bomanjee Dinshaw Petit, Mr. R. B. Stewart, C.S., Mr. Geo. E. Pilcher, Mr. J. Muir- 
Mackenzie, C.S., Mr. R. J. Rustomjee, Mr. L. H. Spence, Mr. G. McCorkell, C.JS., Mr. 
Jamsetjee Cursetjee Powalla, Mr. G. Cotton, Mr. Alex. Menesse, Mr. H. W. Uloth, 
Mr. T. C. H. White, Mr. Alex McKenzie, Mr. W. H. Middleton, Mr. J. Westall, Dr. R. 
Manser, Mr. M. H. Scott, C.S., Mr. N. M. Patell, and Mr. E. J. Ebden, CS. 

Mr. H. M. Phipson, the Honorary Secretary, then acknowledged the following con- 
tributions to the Society's collection : — 

Contributions during October and November. 



Contribution. 



Set of Cock-fighting imple- 
ments. 

1 Malabar Red Squirrel 

2 Squirrels (alive) 

A quantity of Insects 

Do. do. 

A quantity of Insects and 
Reptiles. 

1 Snake 

1 Night Jar (alive) 

1 Dusky-horned Owl , 



Description. 



Used by the natives in the 
Kurnool District. 

Sciurus malabaricus 

Sciur us palmarum 

From Raipore, C. P 

From Surat 

From Bushire 



Contributor. 



1 Cat Fish (57 lbs.) 

1 Nicobar Pigeon , 

1 Krait (alive) 

Skin and Skull of Jungle Cat. 
1 Large Black Sand Snake 

(alive). 
1 Yellow -breasted Ground 

Thrush (alive). 
1 Indian Bee -Eater (alive) 
1 Pit-Viper 



Silybura macrolepis 

Caprimulgus asiaticus 

Bubo coromandus (from 

Baroda.) 
Caught in the Bhima .... 

C allanas nicobar ica 

Bungarus arcuatus 

Pelis chaus 

Erixjohnii , 



4) Snakes 



Pitta bengalensis 



Merops viridis ... 

Trimeresurus annamalen- 

sis. 
Tropidonotus quincuntiatus, 
Tropidonotus plumbicolor, 
Lycodon aulious, and Ptyas 

mucosuB. 



Mr. H. M. Hewitt. 

Mr. T. Thombum. 
Mr. A, J. Lennane. 
Mr, J. A. Betham. 
Mr. W. S. Hexton. 
Mr. D. J. Wilson. 

Mr. G. W. Roughton. 
Mr. R. J. Elliott. 
Mr. J. M. Henry. 

Dr. Stewart. 
Capt. Carpenter, R.N. 
Mr. H. Littledale. 
Mr. D. George. 
Mr. P. R Mehta. 

Capt. Shopland. 

Mr. T, Thornbum. 
Miss LaTouohe. 

Mr. G. W. Roughton. 
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Contribution. 



Description. 



Contribntor. 



1 Mannra (alive) ».. 

1 Chameleon (alive) 

1 Monkey (alive) 

1 Aviary 

1 Snake 

1 Flamingo 

1 Sea Horse 

1 Snake 

Skull of Albatross 

1 Chameleon (alive) 

1 Snake — 

A collection of Shells and 

Insects. 
1 Pair of Lemurs (alive) .. 

1 Cotton Teal 

2 White-Eyed Pochards 

2 Snakes 

1 Pair of Loris (alive) ,.,.... 

1 Pair of African Love 

Birds (alive). 



Paradoxurus musanga .... 

Chameleo vulgaris 

Macacus silenus 

(Sundry birds) 

Daboia elegans 

Phoenicopterus antiqno- 
rum 

Hippocampus sp 

Typhlops porrectus 

Diomedea sp 

Chameleo vulgaris 

Daboia elegans 

From Fiji 

Lemur mongoz 

Nettopus coromandelianus . 

Aythya nyroca 

Iropidonotus plumbi color . 

Passerita mycterizans 

Loris gracilis 

Psittacus sp 



Mr. H. Barrett. 
Mr. N. S. Symons. 
Mr. P. L. Charles, C.S. 

Do 
Mr. Justice Jardine. 
Dr. Boccarro. 

Capt. Macaulay. 
Mr. James Moore. 
Mr. Jas. Mitchell. 
Capt. H. D. Rossetei^ 
Mr. F. Steers. 
Mr. B. Wimbridge. ^ 

Mrs. McClelland. 



Mr. Prideaux. 



J Brig-Genl. LaTouchie. 

By exchange. 
Mr. Tytler. 



MiNoE Contributions from 

Colonel Westmacott, Colonel Hunter, Mr. Tytler, Mr. Trevor Smith, Miss LaTouche, 
Mr. E. L. Butcher, Dr. Munday, Mrs. M. C. Turner, and Major Babington Peile. 

Exhibits, &c. 

The Hon'ble Mr. Justice Bird wood exhibited various specimens of rare plants 
from Mount Abu. 

The Honorary Secretary exhibited some specimens of the Amphioxus — the lowest 
form of vertebrate life — which had been received from the Zoological Station at Naples 
through Mr. W, F. Sinclair, C.S. 

The Honorary Secretary also read some interesting zoological notes by Dr. Stewart 
of the Poena Horse, and by Mr. P. E. Dempster. 

Mr. W. E. Hart then read a paper, communicated by Mrs. W. E. Hart, entitled 
* Notes on some Branching Palms," which will be found elsewhere in this number. 
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